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ABSTRACT

TEACHERS’ PERCEPTIONS OF PROFESSIONAL DEVELOPMENT FOR ONE-TO-ONE
TECHNOLOGY INTEGRATION IN AN ELEMENTARY SCHOOL SETTING

Megan Knops, Ph.D.
Department of Educational Technology, Research and Assessment
Northern Illinois University, 2017
Dr. Cindy York, Director

Research supports the educational value of students using one-to-one devices in the
school setting. For the purpose of this case study, a one-to-one device is a small portable
electronic computing device. This dissertation examines how putting a one-to-one-device into
the hands of every student directly affects the professional development needs of teachers as it
relates to teachers’ ability to integrate technology into their instruction. Specifically, this case
study analyzes how professional development is perceived by teachers as it relates to their
integration of one-to-one technology into instruction and what type of professional development
teachers prefer in order to meaningfully implement one-to-one technology into their instruction.
Hence, this dissertation addresses what type of technology professional development is necessary
for the successful implementation of one-to-one devices.
This case study looked at teacher self-efficacy in using technology during instruction, as
well as the professional development needs teachers may have, which would allow for their
effective integration of technology into instruction. The results indicate that if technology is an
integral part of how a teacher delivers instruction, teachers then need to be empowered with the
necessary professional development. After analyzing the teachers’ perceptions of professional

development as it related to one-to-one technology integration, the three themes that emerged
from this case study were lack of structured professional development, unclear expectations, and
attitudinal resistance to one-to-one device integration. This case study identified that the teachers
in the study’s school district lack the appropriate level of professional development to implement
one-to-one technology meaningfully into their instruction.
By identifying the problem and analyzing the data through an online survey and face-toface interviews, the reader will be better able to understand why teachers may not be prepared to
deliver instruction using one-to-one devices without a more defined vision from their district and
technology professional development that will meet their individual needs. These findings are
significant because they will help school districts plan the appropriate level and types of
professional development opportunities that are needed to support their teachers in effectively
implementing one-to-one technology into instruction.
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CHAPTER 1: INTRODUCTION
Professional Development and Technology Integration
Implementation Issues
One issue impacting the field of instructional technology is professional development as
it relates to the successful implementation of one-to-one devices (Cooper & Goldman, 2003;
Ekanayake & Wishart, 2015; Holmes et al., 2002; Pitler, 2006). Professional development has
many purposes, but the primary purpose is to improve teacher performance, subsequently
improving student outcomes (Hirsh, 2007). Furthermore, the function of professional
development is to increase the level of teachers’ attitudes and skills in using technology in their
teaching. It has been shown that technology in the classroom can improve teaching and learning
when professional development is ongoing and meets the individual needs of the teachers
(Ainsworth, 2010; Ekanayake & Wishart, 2015; Jacobs, 2010; Januszewski & Molenda, 2008).
Consequently, meaningful professional development for teachers is fundamental and critical to
enhancing technology integration (Cooper & Goldman, 2003; Ekanayake & Wishart, 2015;
Holmes et al., 2002; Pitler, 2006). In terms of technology adoption and professional
development, teachers’ positive views and commitment to using technology in their classrooms
should better prepare students for the 21st century (Ainsworth, 2010; Cohen, Galperin, & Hyman,
2015; Jacobs, 2010; Mortensen, 2011; Parkay, 2016; Pittman & Gaines, 2015). Hence, teachers
who have not received effective professional development in the area of technology integration
may struggle to take ownership and make meaningful decisions about the benefits and potential
limitations that impact their teaching and student
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outcomes. Therefore, using technology within the classroom can be worthless if it is not being
used in meaningful ways (Ainsworth, 2010; Ekanayake & Wishart, 2015).
Issues regarding a lack of teacher professional development for technology integration
are a matter of concern (Cooper & Goldman, 2003; Ekanayake & Wishart, 2015; Holmes et al.,
2002; Pitler, 2006). Technology integration can be described as “the use of electronic
technologies in the day-to-day activities of teaching and learning…” (Holmes et al., 2002, p. 3).
Empirical studies have shown that teachers feel unprepared to integrate technology into
instruction due to a lack of professional development (Ainsworth, 2010; Cohen et al., 2015;
Cooper & Goldman, 2003; Holmes et al., 2002). Holmes et al. (2002) described ways to
streamline and incorporate more effective professional development during the implementation
of technology, such as providing authentic classroom practice and learning activities that start
from the most basic level.
Models that explore how to best integrate technology are increasingly important given
that the accessibility of devices within the classroom is growing at an alarming rate (Ainsworth,
2010; Cohen et al., 2015; Parkay, 2016; Pittman & Gaines, 2015). The availability of technology
resources makes it essential for teachers to be prepared to integrate technology into their
classrooms (Cooper & Goldman, 2003). Due to the increase in availability of technology,
technological literacy has also become a basic necessity of teaching (Cooper & Goldman, 2003;
Ekanayake & Wishart, 2015; Holmes et al., 2002; Pitler, 2006). Hence, in addition to providing
more professional development in the area of technology integration, professional development
needs to be planned and implemented in a sound way in order to make technology integration
effective, given the expanse of technology options (Ainsworth, 2010; Cohen et al., 2015; Cooper
& Goldman, 2003; Holmes et al., 2002). When school districts choose to adopt one-to-one
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technology, where each student has access to his or her own device, professional development
cannot be ignored (Ainsworth, 2010; Cooper & Goldman, 2003; Holmes et al., 2002; Mortensen,
2011).
According to Mortensen (2011), the implementation of one-to-one devices requires
…more than just placing a computer on every student’s desk. It requires a transformation
of how students learn and teachers teach. To truly improve learning and teaching with
one-to-one computing, schools must: provide leadership, training and support…. (p. 17)
Professional development relating to one-to-one technology integration appears to be a necessity.
Research conducted by Wenglinsky (1998) provided evidence that professional development can
change the way teachers integrate technology and how much students learn from the use of the
technology. Using technology in the classroom just because it exists in the classroom does not
appear to be efficient. Student learning outcomes can be positively affected “when teachers are
proficient enough in computer use to direct students toward productive uses…computers do
seem to be associated with significant gains…” (Wenglinsky, 1998, p. 32). Therefore, the
question is not if technology should be in the classroom; it is what professional development
teachers need in order to use technology effectively within their classrooms.
Teacher Background with Technology
Not all teachers have the same background or experience with technology and therefore
do not possess all the necessary skills to incorporate technology into their classrooms (Peluso,
2012). One solution is to provide professional development that will give teachers first-hand
experiences in using technology that provides engaging learning experiences and effective
instructional strategies for their students (Ainsworth, 2010; Harris & Hofer, 2009). The
professional development needs to be systematic and align to the technology that is available to
the teachers and students (Ainsworth, 2010).
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Effective teachers recognize that technology integration is crucial for transforming
classrooms into a 21st-century learning experience for their students (Jacobs, 2010). The National
Center for Education Statistics (NCES) stated that 99% of teachers in 2009 had access to
technology within their classrooms (Pittman & Gaines, 2015). However, approximately twothirds of teachers felt they were not prepared to implement technology into their instruction nor
were they trained how to use technology to meet curricular expectations (Ainsworth, 2010;
Cohen et al., 2015; Parkay, 2016; Pittman & Gaines, 2015). Therefore, it is important to provide
teachers with professional development when integrating technology into teaching and learning
to ensure teachers are making the most effective use of technology in their classrooms (Lawless
& Pellegrino, 2007; Parkay, 2016).
Professional Development Defined
Over the past several decades, the focus of professional development activities has
changed based upon new initiatives, mandates, and the changing needs of educators and societal
demands. In addition, the definition of professional development has also evolved throughout the
years. Joyce, Howey, and Yarger (1976) defined professional development as “formal and
informal provisions for the improvement of educators as people, educated persons, and
professionals, as well as in terms of the competence to carry out their assigned roles” (p. 6). In
1985, Gall and Renchler described professional development as “efforts to improve teachers’
capacity to function as effective professionals by having them learn new knowledge, attitudes
and skills” (p. 6). Then in 1995, Fullan defined professional development as “the sum total of
formal and informal learning pursued and experienced by the teacher in a compelling learning
environment under conditions of complexity and dynamic change” (p. 265). Most recently,
Fullan, Hill, and Crevola (2006) began using the term “professional learning,” which refers to
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the ongoing and focused “daily learning of teachers individually and collectively” (p. 21). The
current definition of professional development being used for this case study is “the process of
acquiring specialized knowledge and skills, as well as an awareness of the alternative actions that
might be appropriate in particular situations” (Cooper & Goldman, 2003, p. 387).
The research and theory encompassing the issue of professional development and the
implementation of technology in the classroom support the importance of teachers receiving
differentiated support to meet their individualized needs (Ainsworth, 2010; Cohen et al., 2015;
Parkay, 2016; Pittman & Gaines, 2015). Professional development is not just learning how to use
a device; it is learning how to integrate the technology into the curriculum (Ainsworth, 2010;
Cohen et al., 2015; Parkay, 2016; Pittman & Gaines, 2015). Technology has the potential to have
a pervasive impact on education because it affords students the opportunity to engage in the
learning process. Therefore, it is necessary for teachers to embrace new technologies so students
are prepared for the demands of the 21st century. While the research has indicated that
professional development has a positive relationship to teachers’ ability to integrate technology
into their instruction, there is a gap in the research identifying the specific type of professional
development teachers need to successfully implement one-to-one devices into their everyday
instruction (DeMonte, 2013).
Understanding the critical role of professional development with the implementation of
one-to-one devices within the classroom warrants further research. That research should include
finding the most effective professional development model to use with technology integration
and determining who should be facilitating the professional development, if ample professional
development can be provided during contracted school hours, and how long it takes teachers to
accumulate enough expertise to use one-to-one technology in effective and meaningful ways.
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The assumption would be, if teachers are provided with professional development that meets
their individual needs, it will have a positive impact on both teaching and learning.
Next Steps
Technology is an important aspect of K-12 education in the 21st century. Therefore, it is
equally important for teachers to have the skills and training necessary to use the technology
effectively (Ainsworth, 2010; Cohen et al., 2015; Jacobs, 2010; Mortensen, 2011; Parkay, 2016;
Pittman & Gaines, 2015). Research indicated that further study warrants investigation of the type
of professional development teachers prefer when integrating one-to-one technology (Ainsworth,
2010; Cohen et al., 2015; Mortensen, 2011; Parkay, 2016; Pittman & Gaines, 2015).
Previous studies have collected data using quantitative methods (Albirini, 2006; Ng,
2008; Wenglinsky, 1998; Yemothy, 2015); however that type of data collection does not lend
itself to the rich data that is gathered through qualitative studies. While school districts have
technology initiatives, professional development has been geared toward the assumption that all
teachers have the same knowledge base and comfort level when utilizing technology with their
students, when in fact teachers have been reluctant to use technology in their instruction because
they lack professional development that meets their individual needs. It has been assumed that
teachers using technology for whole-group instruction, for example, a Smartboard, does not
equate to the teacher’s ability to integrate one-to-one devices.
Overall, teacher learning and development is a complex process. Teachers continue to be
both the subjects and the objects of learning about technology and developing skills with
technology integration (Brinkerhoff, 2006; Hess, 2004; Kennedy, 2005; Swan et al., 2002). Since
professional development should enhance a teacher’s knowledge, experience, and confidence
when integrating technology into instruction, effective professional development is needed.
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Based upon the discussions of key experts and scholars, systematic, high-quality professional
development is crucial to the success of one-to-one device implementation (Jacobs, 2010;
Mortensen, 2011). In this case study, professional development that enhances the implementation
of technology, specifically with one-to-one devices within the classroom, was explored.
Problem Statement
One problem impacting the field of instructional technology is a gap in understanding the
necessary requirements of professional development as it relates to the successful
implementation of one-to-one devices (Schmidt et al., 2002). To date, studies of one-to-one
device implementation have focused on the process of districts implementing one-to-one devices
within their schools but have yet to explore how professional development is perceived by
teachers and the type of professional development teachers prefer in order to meaningfully
implement one-to-one technology. The types of professional development that teachers receive
can impact the teachers’ intentions to integrate technology into their instruction; hence,
professional development with technology integration needs to be examined in depth. Banas and
York (2014a, 2014b) found that authentic learning experiences for pre-service teachers had a
positive impact on technology integration and their intentions to integrate technology. These
findings could be applicable to the professional development classroom teachers should receive
for one-to-one technology integration.
Research Questions
The research questions that guided this investigation are:
1. How is professional development perceived by teachers as it relates to their
integration of one-to-one technology into instruction?
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2. What type of professional development do teachers prefer in order to meaningfully
implement one-to-one technology into their instruction?
Purpose of the Study
Current literature appears focused on understanding more about effective models of
professional development to use with technology integration with one-to-one devices and teacher
perceptions and attitudes regarding technology integration rather than the specific type of
professional development teachers prefer in order to increase their intention to integrate one-toone technology into their instruction. The studies reviewed verified that professional
development for teachers is an essential component to technology integration (Brinkerhoff, 2006;
Carlson & Gadio, 2002; Hess, 2004; Kennedy, 2005; Swan et al., 2002). Teacher professional
development is essential if the desired outcome is for technology to be used effectively in
classrooms (Carlson & Gadio, 2002).
To date, there are several different types of professional development, such as offering
technology professional development for an entire school district, school building, or grade level.
Professional development could be optional or mandatory and may be offered as summer
workshops or by attending professional conferences (Brinkerhoff, 2006; Gerard, Varma, Corliss,
& Linn, 2011; Holmes et al., 2002; Yemothy, 2015). Thus, the type of professional development
teachers need in order to utilize technology effectively needs to be further researched (Sabzian,
Gilakjani, & Sodouri, 2013). In addition, teacher perceptions and attitudes about the types of
professional development they prefer should be further examined to understand how teachers
adapt to these varying models of professional development. These perceptions and attitudes are
vital to assisting schools and school districts with delivering meaningful and effective
professional development to their teachers. Hence, this research study could help advance the
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effectiveness of technology integration into the school curriculum, specifically, schools and
school districts implementing the use of one-to-one devices.
The intent of this research is to identify an effective approach to professional
development that will enable teachers to successfully implement one-to-one technology into their
instruction. A study by Schmidt et al. (2002) documented that previous professional development
“focused on how to use the hardware (55 percent) and software (30 percent), but not how to
integrate these tools into educational curriculum (15 percent)…” (p. 1). Thus, there seems to be a
gap in the research that has examined the types of professional development that will result in
teachers integrating technology effectively into a 21st-century classroom. Current literature
supports that there is more research that is needed in this area (Sabzian et al., 2013).
Specifically, research could include examining the professional development type, the length of
professional development, the facilitator of the professional development, and the timing for
meaningful professional development (during contracted school hours or outside of school
hours).
Significance of the Study
The significance of this case study is that it would inform educators, administrators, and
policymakers about the benefits of investing in the types of professional development teachers
prefer for the implementation of technology, specifically one-to-one devices. In addition, the
results from this case study could inform recommendations for future technology professional
development for teacher when implementing one-to-one devices.
Summary of Theoretical Framework
The theoretical constructs that guide this case study are constructivism and social
learning theory. Professional development, from the perception of the theoretical construct of
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constructivism, encompasses teachers’ attitudes and beliefs, prior knowledge and experiences,
motivation, and how these factors interrelate with teachers learning how to integrate technology
into today’s classrooms. Professional development, from the perception of social learning theory,
encompasses teachers learning how to integrate technology into today’s interactive classrooms
and their intent to integrate technology.
Constructivism
The migration to 21st-century skills has adapted the ways in which teachers approach
teaching and learning when it comes to technology integration (Ryan & Cooper, 2007). Linking
technology to the curriculum is essential to prepare our students for the 21st century (Borthwick
& Pierson, 2008; Jacobs, 2010). In the constructivist classroom, the teacher should focus on
providing technology experiences that are grounded in student-centered activities (Martin &
Loomis, 2007). The teacher facilitates learning by constructing a learning environment that
provides many opportunities for students to take responsibility for their own learning (Posner,
1992). The constructivist teacher will consider both the knowledge and background his or her
students bring to the learning environment and incorporate activities that enhance active inquiry,
reflection, and collaboration into the learning process (Sawyer, 2014). In other words, students
will construct knowledge and meaning because of the experiences their teacher provides. The
key is to empower students to construct their own understanding and to teach students to think
(Posner, 1992). Hence, the constructivist teacher will need professional development that aligns
with his or her beliefs and attitudes and provides an authentic application of what is learned that
applies directly to one’s teaching.
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Social Learning Theory
Technology has reorganized how people think, live, learn, and teach. How people teach
needs to be reflective of the needs of our society. In the social learning theory construct,
educators are identified as models for students (Alexander, 2001). Therefore, teachers should
motivate their students by modeling positive self-efficacy. Students are motivated by technology
because it actively engages them in the learning process (Alexander, 2001). Hence, studies have
suggested that technology has the potential to greatly improve students’ self-efficacy (Alexander,
2001; Smith, 2001).
Self-efficacy also influences performance. Performance is impacted by how our students
view their role with technology and how they connect technology to their world. Learning will
take place through students’ direct experiences and/or observations of the behavior of others
(Bandura, 1971). It is well documented that students learn more through their experiences with
peers because students are working together and able to help one another complete tasks
(Bandura, 1971; Mazzella, 2011; Shaffer, 1989).
The ability for students to use technology to construct knowledge and share experiences
is the central component of the social learning theory construct (Mazzella, 2011). Students are
motivated to learn through observation, modeling, and imitation, for example, cooperative
learning groups. Therefore, professional development related to social learning theory must be
shaped by the context in which the teacher practices and links his or her learning to direct
instruction.
Summary of Methodology
A qualitative research design was used for this case study to examine the identified
research questions. First, teachers were given an online survey. Based upon the online survey
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outcomes, teachers were selected for face-to-face interviews. Using a qualitative study provided
an in-depth understanding of the different perspectives of types of professional development
preferred by the participants, as well as clarity and explanations of the findings.
Definition of Terms
In order to investigate the relationship between professional development and one-to-one
device implementation, it is necessary to define some of the terms used in this case study. The
following terms are applied:
One-to-one device
A small, portable electronic computing device (e.g., iPad, Chromebook, laptop). Each
student has access to a device while at school; sometimes these devices are brought home by
students.
Professional development
“The process of acquiring specialized knowledge and skills, as well as an awareness of
the alternative actions that might be appropriate in particular situations” (Cooper & Goldman,
2003, p. 387).
Stakeholders
Individuals who have an interest in the education of children in the community, such as
parents, administrators, school board members, and policymakers.
Assumptions
This study makes the following assumptions:


Teacher self-reporting on the survey provided accurate information.



Survey questions substantiate what they were designed to substantiate.
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Teacher interviews provided accurate information.



The results from this case study may not be generalized to a more affluent population
where technology is more easily accessible at home.

Delimitations
The school district studied is an elementary school district serving students in grades prekindergarten through eighth grade. However, the population studied was limited to grades
kindergarten through fifth grade due to the variance of teacher planning time allotted at various
grade levels.
Dissertation Organization
Chapter 1 has provided the rationale, purpose, significance of the study, problem
statement, research questions, summary of methodology, the theoretical framework, operational
definitions, assumptions, and delimitations of the case study. Chapter 2 will discuss the review of
literature and the theoretical framework that provided the constructs that were the subject of this
study. Chapter 3 will outline the research methodology used for this study. That chapter will
contain sources and procedures for the design of the study, data collection, and analysis of the
data. Chapter 4 will present the results of the research study. Chapter 5 will discuss the research
results, relate the research to the literature, discuss the implications of the results, examine the
limitations of the study, and present recommendations for future research.

Chapter 2: REVIEW OF LITERATURE
Children today have grown up with technology, so it behooves school districts to
capitalize on promoting the use of technology in the classroom to ensure students are college and
career ready. The integration of 21st-century learning skills has changed how teachers teach
because they can provide a myriad of resources for all learners. Therefore, teachers need
professional development to understand the true potential of the use of technology in the learning
process. One way this can be done is through effective technology professional development.
Introduction
This literature review explores the importance of providing teachers with professional
development when integrating technology into teaching and learning. “According to a 2009
national survey by [the] National Center for Education Statistics (NCES), 99% of teachers had
computers either in the classroom or that could be brought into the classroom every day…”
(Pittman & Gaines, 2015, p. 540). So, while 99% of teachers had computers available to them, it
was reported that only 40% felt adequately prepared and trained to use the technology in their
classrooms (Cohen et al., 2015). Therefore, improving teacher skills and competencies in using
technology in their classrooms requires access and active participation in professional
development.
Professional development is essential to ensuring that teachers have the knowledge base
to effectively use technology to enhance teaching and learning (Lawless & Pellegrino, 2007).
The need for extensive professional development has been justified by school districts that
continue to implement more technology to improve the quality of learning in the classroom
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(Grant et al., 2015). The results of a study conducted by Garet, Porter, Desimone, Birman, and
Yoon (2001) indicated that effective professional development is dependent upon the quality of
professional development teachers received. The authors also argued that professional
development should be specific and content oriented versus a general overview of the
information. The study by Garet et al. (2001) supported the findings from Flint, Zisook, and
Fisher (2011) that concluded that effective professional development is an individualized
process. That assertion coincided with Parkay’s (2016) proclamation that more professional
development will be needed to promote the integration of technology because teachers have
complained that there is a lack of individualized professional development in the use of
technology to attain their curricular goals.
Technology integration can be described as “the use of electronic technologies in the dayto-day activities of teaching and learning…” (Holmes et al., 2002, p. 3). An integral component
of technology integration is thorough planning for professional development (Holmes et al.,
2002). Hence, effective professional development in one-to-one device implementation needs to
be planned and carried out in a sound way in order to make technology integration successful.
According to the review of literature, the aim of providing teachers with professional
development when integrating technology is critical to the success of technology integration
(Gerard et al., 2011; Holmes et al., 2002; Lawless & Pellegrino, 2007; Plair, 2008). There can be
obstacles to overcome, such as institutional barriers, administrator barriers, and teacher pushback
(Gerard et al., 2011; Holmes et al., 2002; Lawless & Pellegrino, 2007; Plair, 2008). One specific
area that teachers struggle with is the degree of autonomy afforded them. For example, one study
found that when school districts restricted teachers from installing free educational apps or
software onto their district computers and/or devices teachers resisted the technology
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(Brinkerhoff, 2006). Teachers felt that the restrictions placed upon them regarding the apps or
software inhibited their ability to try different educational resources that may be beneficial to
meeting student needs and curricular goals (Brinkerhoff, 2006). Additionally, this made it
difficult for teachers to explore instructional tools because it was not permitted by their school
district. Difficulties have also transpired with veteran teachers who struggled to learn the basics
of new technologies and how to implement those technologies effectively in their classrooms.
Teacher attitudes and beliefs toward technology are also strongly affected by professional
development and to what extent technology may be integrated into their instruction (Holmes et
al., 2002; Pittman & Gaines, 2015). When teachers had positive attitudes toward technology
integration they were more likely to implement the technology (Holmes et al., 2002). When
teachers had a negative attitude toward technology integration, it typically put constraints on the
implementation of technology (Holmes et al., 2002). The research suggested that teachers needed
ongoing support and professional development so they were not experiencing negative
encounters with technology. “Although knowledge is necessary, it is not enough if teachers do
not also feel confident using that knowledge to facilitate student learning” (Hermans, Tondeur,
van Braak, & Valcke, 2008, p. 261). Li (2015) concurred that when teachers do not have
knowledge and professional development with technology, it results in negative attitudes toward
technology. Hence, having negative experiences with technology is neither productive nor
effective (Li, 2015; Plair, 2008; Shifflet & Weilbacher, 2015).
The focus of the current literature review was to determine if adequate professional
development could be provided to teachers during their contracted school hours. The
organizational strategy for this literature review was to first identify the common theme(s) in
each of the research studies and articles. The common themes that have been identified are
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technology integration, professional development as it relates to technology integration, type of
professional development, length of professional development, and presenter of professional
development. Then I interpreted, analyzed, compared, contrasted, evaluated, and synthesized all
of the information I gathered. The research studies and articles I found came from the ERIC
(ProQuest) and ERIC (via EBSCO) databases in addition to Google Scholar. The Boolean
searches included the following terms: technology, professional development, teacher training,
one-to-one implementation, 1:1 implementation, device implementation, mobile learning,
teachers, digital divide, digital gap, and technological fluency.
Technology Integration
Classroom Teachers and Technology Integration
Over the past decade, there has been a tremendous increase in the availability of and
accessibility to technology within our society (Gherardi, 2016). Consequently, since students are
coming to school with more technological skills, this has increased the need of accessibility to
technology within the school system (Johnson, 2015). Technology is no longer viewed as an
isolated subject of instruction; instead, it is now recognized as an instructional tool (Johnson,
2015). Virtually all of our nation’s public schools have access to computers and the internet
(Johnson, 2015). In more recent years, many school districts have increased the amount of
technology that is accessible within the classroom; some school districts have even adopted oneto-one devices where every student within a classroom and/or building has access to a device
throughout the school day (Gherardi, 2016; Johnson, 2015).
Effective technology integration into the curriculum promotes student-centered learning
(Cooper & Goldman, 2003). When teachers integrate technology into their instruction, students
are given the opportunity to develop technological skills and gain experience with technology
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that can then be generalized outside of the classroom (Cooper & Goldman, 2003). Integrating
technology into instruction in meaningful and constructive ways requires technology
professional development.
Classroom teachers have recognized that technology integration is vital to overhaul
classrooms into a 21st-century learning experience for their students because technology is now
such an integral part of society (Ainsworth, 2010; Cohen et al., 2015; Jacobs, 2010; Mortensen,
2011; Parkay, 2016; Pittman & Gaines, 2015). In 1993, the International Society for Technology
in Education (ISTE) developed standards to train teachers in the use of technology in their
classrooms (Diaz, Pelletier, & Provenzo, 2006). Technology has been shown to be an important
part of our society and to the education of our students (Ainsworth, 2010; Cohen et al., 2015;
Jacobs, 2010; Mortensen, 2011; Parkay, 2016; Pittman & Gaines, 2015).
While teachers are aware of the importance of technology integration, there is evidence
that teachers are inadequately prepared to use technology in their classrooms (Cohen et al., 2015;
Pittman & Gaines, 2015). It is important to remember “that merely using technology does not
make teaching effective. The teacher makes the technology effective” (Martin & Loomis, 2007,
p. 35). Technology in the classroom should be a seamless integration (Parkay, 2016).
According to the review of literature, most teachers were welcoming to the idea of using
technology in their classroom but needed support in order to utilize the devices in meaningful
and engaging ways (Ertmer, 2005; Ertmer & Ottenbreit-Leftwich, 2010; Ertmer, OttenbreitLeftwich, & York, 2007; Kopcha, 2012; Lajoie, 2000; Lawless & Pellegrino, 2007). Whether
teachers are using one-to-one devices or other technologies, the research by Carlson and Gadio
(2002) supported that statement “most teachers want to learn to use educational technology
effectively, but they lack the conceptual framework, time, computer access, and support
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necessary to do so” (p. 120). Howard and Mozejko (2015) outlined in their study that teachers
need leadership, a shared group vision, and technological and pedagogical support in order to use
technology meaningfully within their classrooms.
Evolution of One-to-One Initiatives
It is important to identify the array of one-to-one computing initiatives that have
contributed to the evolution of devices within the classroom. In 1985, Apple launched the first
one-to-one program in the United States with Apple Classrooms of Tomorrow (ACOT) (Dwyer,
1994). Since ACOT, the scope of one-to-one computing initiatives has ranged from full stateimplemented programs, to district-level initiatives, to classroom-level initiatives. One of the first
classroom one-to-one initiatives was in 1996. During this time, the Cincinnati Country Day
School in Cincinnati, Ohio, was one of the first schools in the nation to implement one-to-one
devices with students in grades 5 through 12 (“Technology Integration,” 2016). Over a decade
ago, the state of Maine embarked on a new initiative to utilize technology in K-12 education to
prepare students for the 21st-century (State of Maine, Department of Education, 2001). The San
Diego Unified School District in California implemented the Always-On Learning Initiative in
2007 at the district-level, which stands out because they were pioneers in allowing students to
take their computers home with them in an effort to extend the learning day (“One-to-One
Laptop Schools/San Diego,” 2013). These are just a few examples of one-to-one initiatives at the
state, district, and school levels that are preparing students for 21st-century learning. One key
component that was highlighted in each of these initiatives was the importance of providing
teachers with professional development (Dwyer, 1994; “One-to-One Laptop Schools/San
Diego,” 2013; State of Maine, Department of Education, 2001; “Technology Integration,” 2016).
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Teacher Perceptions and Attitudes Toward Technology Integration
As the world of technology continues to be prevalent and infused in our daily lives, the
commitment and obligation of technology integration in our schools has increased. Integrating
technology into teaching encompasses both increasing teacher confidence and knowledge
(Pittman & Gaines, 2015). The way in which effective technology integration is implemented is
determined by teacher attitudes and beliefs, experience with technologies, available technologies
in their schools, and the expectations their school district has placed on the implementation of
technology into the classroom (Ertmer, 2005; Ertmer & Ottenbreit-Leftwich, 2010; Kopcha,
2012; Lajoie, 2000; Lawless & Pellegrino, 2007). When considering the attitudes and beliefs of
teachers in regards to technology integration in their classrooms, one must consider the
following: the teacher’s current knowledge level about technology, the teacher’s ability to use
technology for his or her own use, the teacher’s comfort level in using technology, the teacher’s
attitude and belief regarding the possible benefit of integrating technology into their instruction,
how the use of technology fits with the teacher’s philosophical assumptions, how the teacher is
currently using technology in their classroom, and what the teacher needs to effectively integrate
technology into instruction (Ertmer & Ottenbreit-Leftwich, 2010; Fullan, 2013; Hughes, 2005;
Judson, 2006; Kim, Kim, Lee, Spector, & DeMeester, 2013; Lawless & Pellegrino, 2007; Levin
& Wadmany, 2005; Lim & Chai, 2008).
The relationship between teacher perceptions and attitudes and technology integration is
crucial to the success of effective technology implementation within the classroom (Brinkerhoff,
2006). Research has provided evidence that perceptions and attitudes often inhibit teachers from
fully implementing technology into their daily instruction (Gilakjani, Leong, & Ismail, 2013).
Teachers should reflect and examine their own practice and beliefs about the integration of
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technology in their classrooms because students need to learn 21st-century skills (Gilakjani et al.,
2013). Since technology has been identified as an integral part of education and our society,
teachers are responsible for continuing to gain the knowledge needed to both understand and
implement technology in their instruction (Lever-Duffy & McDonald, 2011). The research
suggests that teachers should embrace the evolution of technology as an instructional strategy
that is here to stay (Brinkerhoff, 2006).
It is important to take a teacher’s self-efficacy into account (Ertmer & OttenbreitLeftwich, 2010). According to Ertmer and Ottenbreit-Leftwich (2010), “…self-efficacy may be
more important than skills and knowledge among teachers who implement technology in their
classrooms” (p. 261). If teachers do not feel confident using technology, they will not be as
effective when facilitating student learning through technology integration (Ertmer & OttenbreitLeftwich, 2010). Therefore, time and effort should be spent on increasing each teacher’s
confidence level in using technology if the desired outcome is for the teacher to facilitate
meaningful student learning through the use of technology.
Teacher perceptions and attitudes are also influenced by their pedagogical beliefs and
their school culture (Ertmer, 2005; Ertmer & Ottenbreit-Leftwich, 2010). Teachers who have
more traditional beliefs tend to use technology more generically, while teachers with more
constructivist beliefs tend to implement technology in a student-centered approach or with higher
level applications (Schmidt et al., 2002). School culture also impacts teacher beliefs. When
teachers were surrounded by colleagues who implemented technology in new and innovative
ways, they were more likely to think differently about how to use technology in their classrooms
(Ertmer & Ottenbreit-Leftwich, 2010).
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It has been reported that teachers over the age of 40 are less confident when it comes to
using technology in comparison to younger teachers (Cohen et al., 2015). When teachers lack
computer skills it can impact their confidence in using technology in their classrooms (Cohen et
al., 2015). It is important for administrators to realize that many veteran teachers experience
difficulties and encounter personal barriers when it comes to integrating technology into the
existing pedagogy (Ainsworth, 2010). Barriers have been defined as “…external to the teacher
and included resources (both hardware and software), training, and support [and] internal to the
teachers’ confidence, [his or her] beliefs about how students learned, as well as the perceived
value of technology to the teaching/learning process” (Ertmer, Ottenbreit-Leftwich, Sadik,
Sendurur, & Sendurur, 2012, p. 423).
The coherence and connection between teacher attitudes and beliefs in technology
integration were not necessarily found to be barriers to the implementation of technology in the
classroom for teachers who were already considered excellent (Mueller, Wood, Willoughby,
Ross, & Specht, 2008). In fact, it was the teachers’ attitudes and beliefs about what good
teaching and learning should look like that enabled them to support technology (Ertmer,
Ottenbreit-Leftwich, & York, 2007; Mueller et al., 2008). However, this was not found to be true
in teachers who were considered mediocre (Ertmer et al., 2012). The literature that was reviewed
confirmed that attitudes and beliefs can and do influence the choices a teacher makes regarding
the use of technology integration for instruction (Ertmer, 2005; Niederhauser & Stoddart, 2001).
Not surprisingly, the review of literature strongly indicated that students tend to be more
motivated to participate in constructivist classrooms (Ertmer et al., 2012; Ottenbreit-Leftwich,
Glazewski, Newby, & Ertmer, 2010; Richardson, 2003). In order to shift the culture of teacherdirected instruction to student-centered instruction, teacher attitude and beliefs regarding
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technology integration is subject to teaching teachers how to be more effective (Ertmer, 2005;
Liu, 2011; Walker & Shepard, 2011; Wozney, Venkatesh, & Abrami, 2006). Research has
shown that teachers who take a student-centered approach to teaching and learning are more
likely to use technology in the classroom (Ertmer, 2005; Liu, 2011; Walker & Shepard, 2011;
Wozney et al., 2006). Hence, teachers should take advantage of professional development
opportunities to become self-assured to implement technology into their instruction.
An important benefit in reviewing attitudes and beliefs of technology integration in the
classroom is that it provides the benchmarking needed to measure and influence what
professional development will be needed to support teachers (Ertmer & Ottenbreit-Leftwich,
2010; Fullan, 2013; Hughes, 2005; Lawless & Pellegrino, 2007; Lim & Chai, 2008;
Niederhauser & Stoddart, 2001). The ever-changing advancement in technology requires
teachers to continually update their own knowledge of technology and how these changes apply
to their instruction (Ertmer, 2005; Liu, 2011; Walker & Shepard, 2011; Wozney et al., 2006).
The research on the attitudes and beliefs of teachers integrating technology produced one
overarching theme: the need for continual professional development (Ertmer & OttenbreitLeftwich, 2010; Fullan, 2013; Hughes, 2005; Lawless & Pellegrino, 2007; Lim & Chai, 2008;
Wozney et al., 2006).
Professional Development
Definition of Professional Development
In education, professional development is a comprehensive, formal training for teachers
responsible for one or another aspect of instruction (Borthwick & Pierson, 2008; Carlson &
Gadio, 2002; Cooper & Goldman, 2003; Lawless & Pellegrino, 2007). The research supports that
professional development is necessary for teachers to build skills to keep up with the ever-
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changing needs of our society (Brinkerhoff, 2006; Carlson & Gadio, 2002; Jacobs, 2010).
Professional development is not merely for teachers to learn information about technology but
rather a systematic process of how to use this information to design lessons that will engage
learners in the learning process (Brinkerhoff, 2006; Cave & Brown, 2010; Cooper & Goldman,
2003; Fullan, 1995; Hirsh, 2007; Holmes et al., 2002). Professional development is a process
used to improve teaching and learning. The role of professional development in technology
integration is to assist teachers in accumulating the knowledge needed to form positive attitudes
and beliefs about how implementing technology into instruction will enhance teaching
(Borthwick & Pierson, 2008; Carlson & Gadio, 2002; Lawless & Pellegrino, 2007). One of the
more useful ways professional development will enhance teaching is to have a system of
professional development that will require teachers to learn and share ways to link technology
into lessons that will improve classroom teaching and student performance (Brinkerhoff, 2006;
Fullan, 1995; Hirsh, 2007; Holmes et al., 2002). With a nationwide focus on teacher performance
it makes sense that professional development will support the needs of the 21st century (Jacobs,
2010).
One of the advantages of professional development is that it fosters collaborative and
critical thinking and allows teachers to become a part of a school district’s vision (Borthwick &
Pierson, 2008; Brinkerhoff, 2006; Carlson & Gadio, 2002; Cave & Brown, 2010; Cooper &
Goldman, 2003; Fullan, 1995; Hirsh, 2007; Holmes et al., 2002; Lawless & Pellegrino, 2007).
The ultimate goal of professional development should be corroborated by the goals of the school
district (Jacobs, 2010). Professional development inherently should promote curiosity, change,
innovation, and learning among teachers so they can successfully integrate technology into their
teaching (Borthwick & Pierson, 2008; Carlson & Gadio, 2002; Lawless & Pellegrino, 2007).
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With this in mind, some thought must be given to how professional development is
designed. When professional development is designed to meet the needs of our teachers, it is
inevitable that the needs of our students will also be met (Borthwick & Pierson, 2008;
Brinkerhoff, 2006; Carlson & Gadio, 2002; Cave & Brown, 2010; Fullan, 1995; Hirsh, 2007;
Holmes et al., 2002; Lawless & Pellegrino, 2007).
Types of Professional Development
There are many different approaches to professional development when integrating
technology (Brinkerhoff, 2006; Gerard et al., 2011; Holmes et al., 2002). Professional
development can be offered to teachers as either being mandatory or optional (Brinkerhoff,
2006). When teachers had the choice to choose if they would like to participate in professional
development, they were more likely to implement what they learned within their classroom
instruction (Brinkerhoff, 2006). When teachers were mandated to participate in professional
development, they were more likely to have reservations about participating and sometimes
presented pushback to the administration (Brinkerhoff, 2006). If teachers went into professional
development with a negative attitude, it did not result in a positive outcome (Brinkerhoff, 2006).
There are many different models that school districts have followed regarding
professional development with technology integration (Brinkerhoff, 2006; Gerard et al., 2011;
Holmes et al., 2002). The models offered could be for an entire school district, an entire building
or a grade-level team (Brinkerhoff, 2006; Gerard et al., 2011; Holmes et al., 2002). In addition,
summer academies/workshops or professional conferences are also offered as professional
development for teachers (Gerard et al., 2011). While professional technology conferences
offered a lot of information on specific technologies, if the school does not have access to that
technology or if the school district is unwilling to purchase the technology (e.g., apps), the
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professional development would not be worthwhile to the teacher (Grant et al., 2015). Therefore,
if teachers are sent to professional development conferences on technologies that are not
accessible in their district, they become frustrated. This type of professional development
experience would conflict with the constructivist approach because teachers are not able to apply
what was learned at the conference.
Ekanayake and Wishart (2015) found success with “structuring professional development
workshops separately as a Planning Workshop and a Reviewing Workshop,” which allowed
teachers the opportunity to implement lessons into their real classroom settings (p. 188). This
format allowed teachers to integrate new technology with their students and then come back and
discuss their successes and failures in order to gain feedback and plan for next steps. Train-thetrainers was another model of professional development (Lawless & Pellegrino, 2007; Pitler,
2005). For train-the-trainers, there would be a group of teachers who received the professional
development and then it would be their responsibility to train a new group of colleagues
(Lawless & Pellegrino, 2007; Pitler, 2005). While it is always good to learn from one’s
colleagues, if the trainers do not feel confident with the new knowledge they learned, they may
not be successful in teaching it to others (Lawless & Pellegrino, 2007; Pitler, 2005). It has been
found that an individualized coaching model has been most successful (Holmes et al., 2002).
One problem that has surfaced for entire school districts or entire buildings is that the
professional development may not be personalized to the needs of the individual teacher
(Holmes et al., 2002). Teachers needed “support focused at the classroom and curricular level”
(Holmes et al., 2002, p. 8). According to Holmes et al. (2002), professional development was
more effective and well received when presented to a smaller group of individuals. Professional
development designed to be immediately adopted into the classroom could also be helpful to

27
increase technology implementation (Pittman & Gaines, 2015). Therefore, when the skills
learned during professional development were immediately applied, teachers would have a better
chance of retaining and utilizing the skills (Pittman & Gaines, 2015). In addition, when
professional development occurred outside of its natural environment, it was not as helpful to the
teacher (Pittman & Gaines, 2015). The most successful professional development sessions were
given in the area in which the technology would be used, for example, the teacher’s classroom
(Holmes et al., 2002; Pittman & Gaines, 2015). Holmes et al. (2002) further argued that
“professional development that takes place outside the classroom also does little to model
technology integration” (p. 7). Hence, it would be most beneficial if teachers received
professional development in their building, specifically their classrooms; where the technology
they would be implementing is located and accessible. Furthermore, teachers then had the
opportunity to troubleshoot and see how the technology should work in their classrooms
(Holmes et al., 2002; Pittman & Gaines, 2015).
Length of Professional Development
Professional development for technology integration varied in duration in the literature
reviewed (Brinkerhoff, 2006; Gerard et al., 2011; Milbrath & Kinzie, 2000; Smith, 2001).
According to Gerard et al. (2011), the most effective professional development opportunities for
technology integration lasted for periods of over one year. Extensive and ongoing professional
development was needed in order for teachers to feel comfortable and successful when using
technology within their classrooms (Gerard et al., 2011). Brinkerhoff (2006) argued that
“transitioning teachers from novice technology users to effective technology integrators capable
of supporting student learning generally takes three to five years” (p. 38). While this is an
extensive amount of time, it is important to keep in mind how fast and often technology changes,
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so professional development that is continuous for an extended period of time would help ensure
that teachers receive the support they need. Those findings were consistent with those of Howard
and Mozejko (2015); Kalemoglu Varol (2014); Milbrath and Kinzie (2000); Paraskeva, Bouta,
and Papagianni (2008); and Smith (2001), who found the development of computer self-efficacy
requires time. Hence, professional development for technology integration appears to need to be
continuous and ongoing to ensure its success.
Unfortunately, the most common form of professional development described in the
literature was “one-shot workshops, with teachers spending as little as 1 hour to 1 day in
professional development per year…” (Lawless & Pellegrino, 2007, p. 593). One-shot
workshops compress too much information into short amounts of time and might not be
worthwhile to the teacher (Pittman & Gaines, 2015). Even if the one-shot workshops provide
professional development with technologies the teachers have access to in their buildings, it does
not align with teachers needing ongoing and continuous support to successfully implement
technology into their instruction. Gerard et al.’s (2011) findings did not support the use of oneshot workshops because they found that professional development should be ongoing so teachers
could practice the new strategies in their classrooms.
Since the findings did not support the use of one-shot workshops, another approach was
to offer professional development during the teachers’ workday. When professional development
was offered during regular contracted school hours, teachers are frequently given release time
from their regular teaching schedule (Parkay, 2016). This professional development could be
offered for part of a day or a full day (Parkay, 2016). Once again, this was an inadequate amount
of professional development for teachers to sustain what they learned (Parkay, 2016).
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A program in Missouri called eMINTS (Enhancing Missouri’s Instruction Networked
Teaching Strategies) used professional development to train teachers to use technology to
enhance learning (Meyers, Molefe, & Brandt, 2015). The training consisted of 200 hours of
teacher learning time over a two-year period (Meyers et al., 2015). This extensive training
provided teachers with mentors and ongoing support to ensure their success with technology
integration (Meyers et al., 2015). The results from the eMINTS two-year study indicated that this
training approach resulted in teachers making instructional changes and increasing their levels of
technology integration (Meyers et al., 2015). The review of literature has consistently indicated
that the need for continuous professional development with technology integration is warranted
(Brinkerhoff, 2006; DeMonte, 2013; Gerard et al., 2011; Lawless & Pellegrino, 2007; Martin et
al., 2010; Milbrath & Kinzie, 2000; Parkay, 2016; Pittman & Gaines, 2015; Smith, 2001).
Facilitator of Professional Development
It would be ideal for every school building to have its own technology coach/support
person/mentor who was solely responsible for assisting that building’s teachers with their
technology needs (Holmes et al., 2002; Lawless & Pellegrino, 2007). Plair (2008) discussed the
idea of having a “knowledge broker” – someone who provides differentiated professional
development to teachers in order to support the constantly changing technological innovations.
When a specific person was not designated to solely assist teachers with their professional
development and/or technology needs, the job got delegated to another individual who may have
an additional role in the building (Holmes et al., 2002; Lawless & Pellegrino, 2007). It has been
found that the teacher needing support will only go to the individual when he or she encounters
problems and needs help with troubleshooting (Holmes et al., 2002). The teachers were no
longer using that individual as a tool to help them learn and expand their repertoire of
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instructional strategies; they were only using the person when they were in need of a quick fix to
an equipment or technology problem (Holmes et al., 2002; Lawless & Pellegrino, 2007).
Technology-based professional development that was facilitated by people outside of the
school district appeared favorable (Goodson, 1991; Holmes et al., 2002; MacArthur & Pilato,
1995; Shiengold & Hadley, 1990). That type of professional development was beneficial as long
as the facilitator was knowledgeable in both technology and pedagogy. The facilitators should
have guided “teachers in extensions of the lesson or new lessons they design[ed] together”
(Holmes et al., 2002, p. 10). One downfall would be if the outside facilitator was not available
for ongoing support or if they were unavailable to address teacher questions or needs in a timely
manner (Holmes et al., 2002).
Teachers need access to mentors who are going to challenge and support them as they
implement technology into the classroom (Ertmer, 2005). Mentors could eventually reduce their
support but still need to be available to assist teachers as necessary (Ertmer, 2005). It is also
important that mentors expose teachers to successful integration of technology in positive and
practical ways (Pittman & Gaines, 2015).
Professional Development as It Relates to Technology Integration
In order to support and enhance educational experiences and engage and empower all
learners to be prepared for the demands of the 21st century, a comprehensive educational
program should integrate technology into the classroom (Jacobs, 2010; Lawless & Pellegrino,
2007). Teachers should receive professional development related to technology integration in
order to use technology in their teaching (Johnson, 2015). In order for technology integration to
occur in meaningful ways, comprehensive professional development in the area of technology
integration should be offered to teachers. Professional development is needed to afford teachers
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the opportunity to understand the pedagogy and potential of integrating technology into their
teaching and to provide strategies to adapt their teaching to incorporate technology across the
curriculum (Brinkerhoff, 2006; Pittman & Gaines, 2015).
Professional development is fundamental to the integration of technology in the
classroom and needs to be constructed on best practices (Gerard et al., 2011; Holmes et al., 2002;
Lawless & Pellegrino, 2007; Plair, 2008). As technology becomes further integrated into the
classroom, teachers should acquire the skills necessary to integrate technology into day-to-day
teaching and learning (Ainsworth, 2010; Cohen et al., 2015; Diaz et al., 2006; Mortensen, 2011;
Parkay, 2016; Pittman & Gaines, 2015). Technology is not to be used in isolation, but rather as a
means to support curricular goals (Brinkerhoff, 2006; Pittman & Gaines, 2015). Hence,
professional development must have a direct correlation between the technologies available in
the school district and the learning goals of the district (Brinkerhoff, 2006; Pittman & Gaines,
2015).
Based upon the review of literature, schools should provide professional development in
the area of technology integration to ensure teachers feel confident and prepared to incorporate
technology into the classroom (Holmes et al., 2002). One important point to make here is without
a systematic approach to professional development, the implementation of technology into the
classroom will fall short of its potential (Lawless & Pellegrino, 2007). One can conclude that
teachers need continuous professional development to improve their technology literacy (LeverDuffy & McDonald, 2011).
When looking specifically at veteran teachers, one can conclude that professional
development is necessary to address veteran teachers who struggle to gain technological fluency
(Plair, 2008). According to Plair (2008), professional development should be changed to address
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how veteran teachers obtain knowledge in technology. Plair (2008) emphasized the importance
of this concept because many of these veteran teachers will remain in the classroom for years to
come and should be prepared to meet the needs of their students.
Literature also indicated that since teachers are on different learning curves in their own
acquisition of technology, school districts must provide professional development at differing
levels (Holmes et al., 2002). Professional development for technology integration should first
start by asking teachers what they need (Holmes et al., 2002). Hence, administrators should
realize the importance of offering professional development that will address the varying
technological needs of their teachers. In addition, professional development offerings must be
evaluated to ensure that the district’s goals are being met and must be ongoing to keep up with
new available technologies (Brinkerhoff, 2006). When professional development does not meet
the individual needs of teachers, it has been identified as a major obstacle as it relates to the
integration of technology in the classroom (Gerard et al., 2011; Holmes et al., 2002; Lawless &
Pellegrino, 2007; Plair, 2008).
Professional Development as It Relates to One-to-One Device Implementation
The results of many studies (Andrews, 2006, Bebell & O’Dwyer, 2010, Bouterse, Corn,
& Halstead, 2009; Crichton, Pegler, & White, 2012) indicated a crucial and critical component of
ensuring the successful use of one-to-one devices was to provide professional development for
teachers. Teachers needed a solid foundation on how to use these devices as well as to
understand the research behind every student in the classroom having a one-to-one device and to
have the terms of usage outlined (Bouterse et al., 2009; Crichton et al., 2012). Research has
found that systematic professional development in both technology and technology use should
provide the structure of how technology should be implemented (Bouterse et al., 2009; Crichton
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et al., 2012). Hence, professional development for teachers helped stimulate their commitment to
using one-to-one devices (Garwood, 2013). Many resources referenced the ongoing need for
teacher training and planning (Andrews, 2006; Bebell & O’Dwyer, 2010; Bouterse et al., 2009;
Coppock, 2008; Crichton et al., 2012). Research has shown that it is imperative to provide
teachers with professional development when integrating technology, specifically one-to-one
devices, into teaching and learning. Consequently, professional development is needed to ensure
that teachers understand how and why technology is an effective instructional approach
(Ainsworth, 2010; Cohen et al., 2015; Diaz et al., 2006; Lawless & Pellegrino, 2007; Mortensen,
2011; Parkay, 2016; Pittman & Gaines, 2015). Accordingly, the focus of providing teachers with
effective professional development is recommended in order to provide a solid foundation for
implementing technology into the classroom (Ainsworth, 2010; Cohen et al., 2015; Diaz et al.,
2006; Lawless & Pellegrino, 2007; Mortensen, 2011; Parkay, 2016; Pittman & Gaines, 2015).
Therefore, districts need to ensure that teachers are provided with adequate time for professional
development on the implementation of one-to-one devices/technology in the classroom (Bouterse
et al., 2009; Crichton et al., 2012).
Theoretical Constructs
The theoretical constructs that guided this case study are constructivism and social
learning theory. Professional development from the perspective of the theoretical construct of
constructivism encompasses teachers’ attitudes and beliefs, prior knowledge and experiences,
motivation, and how these factors interrelate with teachers learning how to integrate technology
into today’s classrooms (Ebert & Culyer, 2008). The constructivist teacher needs hands-on and
interactive professional development to build a knowledge base and confidence level (Karolcik,
Cipkova, & Kinchin, 2016; Martin & Loomis, 2007). Professional development from the
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perspective of social learning theory encompasses teachers learning how to integrate technology
into today’s interactive classrooms (Alexander, 2001). Therefore, when professional
development allows teachers to learn through modeling, observation, and simulation, they are
more successful with technology integration (Alexander, 2001).
Conceptual Framework
Constructivism
Professional development from the perspective of the theoretical construct of
constructivism encompasses teachers’ attitudes and beliefs, prior knowledge and experiences,
motivation, and how these factors interrelate with teachers learning how to integrate technology
into today’s classrooms (Martin & Loomis, 2007). The central focus of the qualitative and
quantitative studies reviewed on effective professional development highlighted the need for
continuous hands-on learning to construct understanding. The rate of changes in technology
added to the supposition that professional development must be continuous and interactive (Ebert
& Culyer, 2008).
According to Ebert and Culyer (2008), the constructivist classroom is a credible means to
facilitate learning because it increases students’ motivation and interest by providing them with
opportunities to explore, experiment, and problem solve. Constructivism is a student-centered
learning theory that focuses on how knowledge comes to be and indicates that when students are
given the opportunity to question their own preconceived ideas their learning is enhanced
(Karolcik et al., 2016; Martin & Loomis, 2007). Hence, students learn by being active learners
and constructing knowledge for themselves. Key constructivist theorists (Bruner, Dewey, Piaget
and Vygotsky) emphasized that the learning process is an active process in which one is to
continue to build upon what has already been learned. The basic assumption of constructivism is
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that by active participation in the learning process one is able to construct learning and build
upon prior knowledge (Karolcik et al., 2016; Sawyer, 2014). Therefore, lessons should be
designed to help students construct meaning from the curriculum (Ebert & Culyer, 2008;
Karolcik et al., 2016). According to Lever-Duffy and McDonald (2011), motivated teachers
should teach with a focus on lessons that promote active participation, problem solving, and
critical-thinking skills to connect students with their previous learning and assumptions. When
teachers teach within the framework of constructivism, it guides their instruction to incorporate
the concepts of social learning theory.
Professional Development as Related to Constructivism
In professional development as it relates to constructivism, the focus is on the teacher as
the student, learning how to implement technology (Martin & Loomis, 2007). When professional
development follows the theoretical framework of the constructivist theory, teachers would be
engaged in a collaborative sharing of knowledge that is connected to the teachers’ work with
their students. By incorporating the constructivist theory in the integration of technology in the
classroom, during the professional development process teachers would be actively involved in
learning and applying knowledge. In addition, teachers could be supported with ongoing,
intensive modeling and coaching with opportunities to problem solve and practice (Martin &
Loomis, 2007; Ryan & Cooper, 2007).
Correspondingly, it is through professional development that the teacher can learn how to
build upon current instructional methodologies and learn how to implement both new ideas and
experiences into curricular areas to help students use their prior knowledge to learn new
knowledge. Borthwick and Pierson (2008) concluded that effective professional development for
the integration of technology into the learning environment needs to be hands-on and a sharing
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of what is working and what is not working. Pittman and Gaines (2015) concluded that the
constructivist learning theory will “provide support for technology integration in the classroom”
(p. 550). Thus, the constructivist approach to professional development teaches the teacher how
to provide students with opportunities to experience learning via the integration of technology.
Posner (1992) referenced Jerome Bruner who posited, “…the purpose of education should be to
develop in children’s minds several different ‘modes of inquiry’…interested in fostering
understanding” (p. 60). That stresses the importance of experiential hands-on learning. Overall,
using the theory of constructivism in professional development will teach teachers how to help
students think, learn, and apply concepts.
What was learned in the review of literature on professional development in instructional
technology was that learning needs to be active, applied, and continuous (Sawyer, 2014). Both
teachers and students would benefit from learning and applying new strategies with technology.
The research and theory encompassing the issue of professional development and the
implementation of technology in the classroom connects to the work of Piaget. “Piaget
established the core idea of constructivism: new ideas always emerge from old ones” (Sawyer,
2014, p. 91). Piaget also regarded the configuration of constructivism as a means to acquire
knowledge and “viewed the acquisition of knowledge as a continually developing process rather
than as an end state” (Martin & Loomis, 2007, p. 63). Constructivism allows learners to interact
and experiment with the information being presented. “It is important to note that it is how the
tool is used that makes it constructivist, not necessarily the tool itself” (Ryan & Cooper, 2007, p.
192). A constructivist’s approach to integrating technology in the classroom would thus include
using technology as a way to change how we teach what we teach, the teacher being a strong
facilitator, and providing instruction in small groups.
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The constructivist teacher will encourage instruction that is student centered and
interactive. Professional development that has followed the paradigms of the constructivist
would provide opportunities for teachers to learn, test their own understandings, and
accommodate their teaching to promote better student outcomes. “We know that teachers who
have changed to a more constructivist approach in their classrooms are the same teachers who
have used computers consistently and in meaningful ways in their classrooms” (Ryan & Cooper,
2007, p. 203).
Therefore, professional development may play a critical role in supporting and changing
the way teachers look at how they teach and in the development of new skills (Ryan & Cooper,
2007). Professional development can move teachers from understanding the constructs of a topic
to acquiring knowledge and skills, to developing personal attitudes and beliefs, to finally
applying the newly learned skills into their daily teaching. Effective professional development
should be supported by the principles outlined in the constructivism theory. Hence, teachers will
learn and apply concepts, plus have ongoing training in the area of integrating technology into
their classrooms and not a one-shot training without practice time, support, or follow-up (Martin
& Loomis, 2007; Ryan & Cooper, 2007).
Social Learning Theory
In addition to constructivism theory, social learning theory also had a direct correlation to
how professional development relates to the successful implementation of one-to-one devices.
Bandura is the central theorist associated with social learning theory (Bandura, 1971). The theory
of social learning signifies the importance of people learning from each other, the need for
modeling, and being actively involved in the learning process (Bandura, 1971). Bandura
emphasized, “…humans are cognitive beings—active information processors…” (Shaffer, 1989,
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p. 55). According to this theory, both teachers and students retain new information when new
concepts are modeled, practiced, and applied. In Bandura’s social learning theory, the
importance is placed on the fact that “…new patterns of behavior can be acquired through direct
experience or by observing the behavior of others” (Bandura, 1971, p. 3). Experiments
conducted by social learning theorists found “…subjects are more likely to imitate people they
like, respect, and regard as competent” (Gleitman, 1981, p. 499). Thus, the skills a teacher
obtains during professional development activities is crucial to what children will learn. It
follows that teachers need professional development to learn how to effectively integrate
technology into their classrooms and students should learn how to use technology to supplement
and enhance their learning.
Social learning theory is “rooted in the concept of reciprocal determinism” (Alexander,
2001, p. 268). Since learning can occur by observing others, it then becomes even more essential
for the teacher to be well grounded in the use of technology and to provide reciprocal interactive
activities so that integrating technology into the classroom has meaning. When a student
observes a teacher interacting with technology, the reciprocal determinism would provide the
reinforcing stimulus for the student to interact with technology. Hence, technology becomes a
tool for the ending point – improving student outcomes.
Professional Development as Related to Social Learning Theory
Professional development from the perspective of social learning theory encompasses
teachers learning how to integrate technology into today’s interactive classrooms. According to
Seemann, Buboltz, Wilkinson, and Beaty (2001), “…Bandura’s Social Learning Theory offers
both concepts and techniques which can aid the professional educator in optimizing classroom
instruction in technology…Bandura’s descriptions of the learning process…are especially well
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suited to the teaching of…technology” (p. 1). The overall research regarding professional
development focuses on how professional development relates to student achievement. Noting
that, in the end it is about what the teacher gains from professional development activities and
how the teacher uses the knowledge to improve instructional strategies.
In comparison to constructivism, social learning theory also emphasizes the importance
of activating prior knowledge, “the effect of modeling, both upon the acquisition of new
responses and on the performance of responses that are already known” (Gleitman, 1981, p.
527). “The overarching goal of technology professional development should be to provide
teachers with opportunities to observe, practice and reflect on new technologies and it should be
conducted over extended periods of time” (Mazzella, 2011, p. 49). When considering teachers’
confidence level, it is discerned that using technology in the classroom can be intimidating
without professional development (Ryan & Cooper, 2007; Yemothy, 2015). Professional
development for technology integration should follow a simple sequence of learning and
application.
According to a constructivist, effective professional development would be conducted in
a more structured, ongoing, interactive manner. Alternately, a social learning theorist would want
professional development that provides modeling, is interactive, ongoing, allows for practice,
and keeps up with the rate of technological advancement (Mazzella, 2011). Additionally, it
would be important that professional development was designed to improve teachers’ skills and
attitudes.
Ultimately, when professional development follows the theoretical framework of the
social learning theory, teachers could change their attitudes and beliefs about the implementation
of technology in their classrooms (Watson, 2013). This could in turn influence how teachers use
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technology in instruction. Professional development following social learning theory may
provide a supportive environment for teachers and allow them the opportunity to develop beliefs,
reflect, and discuss their new learning and interactions with the technology (Watson, 2013).
Self-efficacy. When looking into the constructs of Bandura’s social learning theory, an
important premise is that self-efficacy will influence how a person believes he or she will be able
to complete a task using the skills that he or she currently possesses. This theoretical perspective
is supported by the basic principle that self-efficacy has influence over how people learn, their
motivation levels, and their performance. Thus, the underlying proposition is that people are
more likely to be engaged in activities that they believe will have a successful outcome, the
outcome of having high self-efficacy (Bandura, 1971). Therefore, self-efficacy of one’s own
competence is associated with higher achievement, a higher level of persistence on a task, and
the ability to set more realistic goals.
After reviewing several studies, Ertmer and Ottenbreit-Leftwich (2010), Howard (2013),
and Inan and Lowther (2010) indicated that schools need to plan effective ways to increase
teachers’ self-efficacy for using technology in their classrooms. Teachers who lack self-efficacy
with technology implementation also have a lack of confidence in their ability to effectively
teach using technology and therefore are less likely to use technology while teaching (Howard,
2013; Inan & Lowther, 2010). Other notable factors that increased self-efficacy included teachers
receiving the time to incorporate technology into their instruction and teachers seeing the value
of technology as an effective instructional tool (Ertmer & Ottenbreit-Leftwich, 2010; Howard,
2013; Inan & Lowther, 2010).
Conceptual Framework Summary
An important facet of both constructivism theory and social learning theory is the value
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placed upon prior knowledge, thinking, discussing, collaborating, active learning, motivation,
and reflection (Sawyer, 2014). The elements of these theories connected to the research design of
this case study by providing a framework that is expanding on the research questions. The
conceptual framework applied the constructivist theory and the social learning theory and its
relevance to teacher perceptions of technology professional development for one-to-one device
implementation.
Chapter Summary
The overarching research on professional development with technology integration has
indicated a common conclusion in the area of its importance in order to make the investment
worthwhile (Gerard et al., 2011; Holmes et al., 2002; Lawless & Pellegrino, 2007; Pittman &
Gaines, 2015; Plair, 2008). Professional development “relating to technology usage and its
applicability to classroom practices positively impact[ed] technology integration…” (Pittman &
Gaines, 2015, p. 548). Hence, it is important for teachers, administrators, and school districts to
keep current on the research of professional development in technology integration.
Some conclusions from this review of literature include: There should be a shared vision
regarding technology integration from all district stakeholders, such as parents, administrators,
school board members, and policymakers (Gerard et al., 2011; Holmes et al., 2002; Lawless &
Pellegrino, 2007; Pittman & Gaines, 2015; Plair, 2008). There needs to be a protocol/timeline to
follow for professional development (Gerard et al., 2011; Holmes et al., 2002; Lawless &
Pellegrino, 2007; Pittman & Gaines, 2015; Plair, 2008). And professional development needs to
be continuous (Gerard et al., 2011; Holmes et al., 2002; Lawless & Pellegrino, 2007; Pittman &
Gaines, 2015; Plair, 2008). Moreover, “technology implementation plans must be cohesive,
meeting the macro-level needs of IT developers, policymakers and administrators, while also
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focusing on the specific micro-level needs of the teachers who must use the technology in their
classrooms and the instructional needs of their students” (Pittman & Gaines, 2015, p. 541).
A review of the design of the studies conducted by Brinkerhoff (2006); Cohen et al.
(2015); Donovan, Hartley, and Strudler (2007); Grant et al. (2015); Gray, Thomas, and Lewis
(2010); State of Maine, Department of Education (2001); and Pittman and Gaines (2015)
provided evidence that the results obtained were because of the use of high-reliability survey
instruments. Likert scales were used for responding to survey items (Brinkerhoff, 2006; Cohen et
al., 2015; Donovan et al., 2007; Gray et al., 2010; State of Maine, Department of Education,
2001; Pittman & Gaines, 2015), face-to-face interviews were conducted (Brinkerhoff, 2006;
Donovan et al., 2007; Grant et al., 2015), and some of the reviewed studies used both methods
(Brinkerhoff, 2006; Donovan et al., 2007). The survey questions and interview protocols from
these studies were reviewed and determined to be an effective way to collect data. The findings
from these studies can be expanded on by modifying the survey instrument and interview
questions to address my research questions. This will be discussed further in Chapter 3.
Based upon this review of literature, further study warranted investigation and/or future
development on professional development when integrating technology. Further research should
include examination of whether adequate professional development can be provided to teachers
during their contracted school hours, what type of professional development students and parents
need in order to make technology integration successful, what teachers’ pedagogical beliefs are,
and how professional development can meet those beliefs. Last, research should be conducted to
see how long it takes teachers to accumulate enough expertise to use technology in effective and
meaningful ways.
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In conclusion, professional development in the area of technology integration is
important to the success of device implementation (Brinkerhoff, 2006; Gerard et al., 2011;
Holmes et al., 2002; Lawless & Pellegrino, 2007; Martin et al., 2010; Milbrath & Kinzie, 2000;
Parkay, 2016; Pittman & Gaines, 2015; Plair, 2008; Smith, 2001). “Using technology to enhance
students’ learning requires more than investing in the latest hardware, software, and connectivity
to the Internet” (Parkay, 2016, p. 461). If technology were incorporated and utilized
appropriately, it would be the means to a powerful end – the improvement of student outcomes.
The ability to integrate technology into instruction effectively stems from the professional
development teachers have received (Gerard et al., 2011; Holmes et al., 2002; Lawless &
Pellegrino, 2007; Parkay, 2016; Pittman & Gaines, 2015; Plair, 2008). The key points to
remember are that professional development should be directed toward the teacher’s specific
needs aligned to the district’s mission and vision and should be ongoing and presented by
someone who knows the technology components as well as the pedagogy behind teaching.
Chapter 2 included the review of literature and the theoretical framework that will
provide the constructs of constructivism and social learning theory that are the subject of this
study. A review of these studies made me consider the implication for future studies. Future
studies would utilize a modified version of the survey tools used during previous studies. This
would allow the researcher to gather data about professional development activities and analyze
the needs of teachers and the impact of professional development on teachers’ ability to integrate
technology into their classrooms.
Based on the review of the studies mentioned previously, the research design was a
qualitative study to research the identified proposed questions. Teachers were first given an
online survey, and based upon their responses, further face-to-face interviews were conducted.
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Using a qualitative study will provide an in-depth understanding of the different perspectives
from the respondents as well as provide clarity and explanations of the findings.
Chapter 3 will outline the research methodology used for this study. It will contain
sources and procedures for the design of the study, data collection, and analysis of the data.
Chapter 4 will present the results of the research study. Chapter 5 will discuss the research
results, relate the research to the literature, discuss the implications of the results, examine the
limitations of the study, and present recommendations for future research.

Chapter 3: METHODOLOGY
Introduction
In this chapter, the following research methods are discussed: design of the qualitative
study, ethical principles/human subjects compliance, the research questions that guided this case
study, and the sample, setting and participants. Additionally, the data sources, data analysis,
credibility and trustworthiness of the study along with the role of the researcher are discussed.
Research Design and Rationale
Research Questions
The research questions that guided the investigation are:
1. How is professional development perceived by teachers as it relates to their
integration of one-to-one technology into instruction?
2. What type of professional development do teachers prefer in order to meaningfully
implement one-to-one technology into their instruction?
Research Design for Qualitative Case Study
This case study used a qualitative research design, which consisted of an online survey
and face-to-face interviews. The purpose of using a qualitative design was to gather detailed
information on the teachers’ perceptions of professional development as it relates to technology
integration. The principles of qualitative research were used to build a holistic and complex
picture through the analysis of the survey and interviews (Creswell, 2007).
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Rationale for Qualitative Case Study
A nonprobability sampling technique, also known as purposive sampling, was used in
this case study. Purposive sampling relies on the judgment of the researcher when it comes to
selecting the participants for the study (Bogdan & Biklen, 2007; Creswell, 2014; Leedy &
Ormrod, 2016). With purposive sampling, the sample being studied is not representative of the
population; however, this is not to be considered a weakness of this study (Bogdan & Biklen,
2007; Leedy & Ormrod, 2016). More specifically, homogeneous sampling was used in this case
study. Homogeneous sampling aims to select similar participants to investigate a particular
phenomenon of interest (Creswell, 2015). In this case study, the participants were homogeneous
because they were all employed in the same school district and the phenomenon of interest that
was studied was professional development as it relates to the integration of one-to-one device
implementation. The phenomenon of interest was dependent upon each participant’s perceptions,
self-efficacy, and professional development (training and experience) with one-to-one
technology integration. This type of sampling technique was chosen because the researcher knew
that the elementary school district in this case study struggled with professional development
relating to technology integration. This area of concern may not only affect that elementary
school district; hence, the findings from this study may be able to guide other elementary school
districts with similar concerns and demographics.
The data collected through this case study was triangulated with an online survey and
face-to-face interviews (Creswell, 2014, 2015). Triangulation occurred by analyzing all of the
data sources to ensure that the study was robust and comprehensive. The information from each
source was used as evidence to support themes from this study. Triangulating the data also
safeguarded against any potential pitfalls of relying exclusively on one data source to produce
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the findings of this study. Additionally, triangulation helped establish validity of the study
(Creswell, 2014, 2015). Last, through triangulation, I was able to locate and reveal the paradigms
of this study.
Role of the Researcher
Being a third-grade teacher who has experienced a one-to-one device implementation, I
recognized that I may have some biases going into the study. I knew what my mindset was
regarding one-to-one device implementation and how it had affected my classroom instruction
and instructional planning. From my first-hand experience with a one-to-one device
implementation pilot, it was evident that the pilot was not conducted with integrity. The school
district rushed the pilot because they were eager to get devices into the hands of every student.
By rushing the pilot, the district was unable to work out all the problems that had consequently
occurred during the pilot.
In addition, teachers did not receive the proper training prior to one-to-one device
implementation. Professional development was offered, but, because it was only offered after
school hours and without compensation, it limited teacher participation. Based upon my
experiences, I concluded that professional development should have occurred during contracted
school hours because it would have been important for all teachers to receive training. Just
because teachers were unable to attend after-school professional development opportunities, was
not necessarily an indicator of a lack of interest in learning the information. During the time
period of the pilot, I incorporated one-to-one devices into my instruction because it provided
additional resources and learning opportunities for my students. However, I wish I had received
more training on the device, as I did not know the capabilities of some of the apps or features of
the device. During this case study, I put my biases aside and focused on the viewpoints of the
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participants. I mitigated my biases by not reporting my own opinions or assumptions. I did not
allow my personal biases, stereotypes or prejudices to come into play when reviewing and
analyzing the data. I only analyzed and reported on the data that I collected.
Methods
Sample, Setting, and Participants
The sample for this case study included public elementary school teachers from a
kindergarten through second-grade building and teachers from a third-grade through fifth-grade
building in a suburban elementary school district ten minutes outside of Chicago, Illinois.
Although the school district had a junior high, for grades sixth through eighth, they were not
included in this study. The amount of plan time for junior-high certified teaching staff was 400
minutes a week, whereas the amount of plan time for the kindergarten through fifth-grade
certified teaching staff was 240 minutes a week. Since the junior-high certified teaching staff
received a noteworthy 66.67% of additional plan time each week, they were not included in this
study. Hence, the junior-high certified teaching staff would have more opportunities to
participate in professional development and including them in this study would skew the
findings.
At the time of this study, the ethnicity of the certified teaching staff within this school
district was 85.3% White, 1.2% Black, 8.2% Hispanic, 3.5% identified with two or more races,
and 1.9% was not reported; 83.6% of the certified teaching staff was female and 16.4% were
males; 22.5% of the certified teaching staff held bachelor’s degrees while 77.5% had a master’s
degree or higher. The average salary for the certified teaching staff was $57,085, which was
relatively lower than the state average of $63,450. The average salary for administrators was
$123,380 while the state average for administrators was only $103,634.
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The demographics of the kindergarten through second-grade building included an
average class size of 19 students; the total student enrollment was 360. The student mobility rate
was at 10%, 50% of the students came from low-income families, and 48% were English
Language Learners. The school had 19 certified teachers. The retention rate of the certified
teaching staff at this building was 81.3%. In the six years leading up to this case study, this
elementary school had had three principals. One-to-one devices had been accessible to the
teachers in the building for four years, from 2013 through 2017.
The demographics for the third-grade through fifth-grade building included an average
class size of 20 students; the total student enrollment was 305. The student mobility rate was at
9%, 54% of the students came from low-income families, and 22% were English Language
Learners. The school had 20 certified teachers. The retention rate of the certified teaching staff at
this building was 81.7%. In the six years leading up to this study, this elementary school had had
one principal. One-to-one devices have been accessible to the teachers in this building for four
years, from 2013 through 2017.
Since both of those schools had high percentages of low-income students, they were both
categorized as Title I schools. Being a Title I elementary school means that financial assistance is
provided to the schools by the government to ensure that all children meet challenging state
academic standards (Title I, Part A Program, 2015).
There were 34 teachers who participated in the online survey. Out of the 34 online survey
participants, 25 of the participants were willing to participate in face-to-face interviews. There
were six teachers who were selected to participate in the face-to-face interviews. The researcher
randomly selected one teacher from each grade level (kindergarten, first grade, second grade,
third grade, fourth grade, and fifth grade) for the face-to-face interviews by using an online
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random selection generator. One teacher from each grade level was selected because the
researcher wanted to ensure that teacher perceptions were represented across all the grade levels
included in this case study.
The six teachers who participated in the face-to-face interviews ranged in age from 30 to
39 years old. The six teachers had anywhere between 3 to 16 years of teaching experience.
Additionally, five out of the six teachers had already obtained a master’s degree or higher. Four
out of the six teachers had accessibility to teach with one-to-one devices for four years, while the
other two teachers had accessibility to teach with one-to-one devices for two years.
Background on School District’s Technology Professional Development
The teachers in this district had accessibility to one-to-one devices for four years, from
2013 to 2017. During the six months leading up to one-to-one device implementation, in 2013,
the teachers were provided with minimal technology professional development opportunities.
The amount of technology professional development each teacher received was different. For
example, one teacher was sent to a one-day technology conference while another teacher
received no technology professional development prior to one-to-one device implementation.
The teacher who attended the one-day technology conference requested to use her personal
professional development money from the school district to attend the conference. The other
teacher chose to use her personal professional development money provided by the district to
attend a math conference. Therefore, the teacher who went to the math conference did not
receive technology professional development prior to one-to-one device implementation.
Since the roll-out of one-to-one devices in 2013, technology professional development
opportunities were primarily offered after school hours and were not mandatory for teachers to
attend. Those professional development opportunities were one hour in length and teachers were
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taught the same information regardless of their skill set. The range of teacher participation in the
after-school trainings were between 2 and 15 participants, which is equivalent to 4% - 33%
teacher participation. The teachers did not have input into what technology professional
development was offered during those times.
Furthermore, the teachers did receive technology professional development during school
hours. Those opportunities occurred once a month at staff meetings for five minutes when a
teach-the-teacher approach was used. Additionally, teachers received training from a district
facilitator every other month for 40 minutes during a morning meeting.
Data Sources
Instruments and Sources
The sources that have been used to collect data in this study include an online survey and
face-to-face interviews. Those instruments were used to gather teacher perceptions of the overall
technology professional development that they had received in this school district throughout the
implementation of one-to-one devices. The instruments are discussed in this section. The online
survey and the face-to-face interviews took place during the spring of 2017.
Survey. The online survey was conducted to gather data regarding teachers’ perceptions
of technology professional development. Teachers were asked to assess the technology
professional development they received during the twelve months preceding the survey. The
survey window opened during the eighth week of the third trimester and closed during the ninth
week of the third trimester. The data that were gathered from the online survey assisted in the
development of the questions that were asked during the face-to-face interviews. The questions
for the face-to-face interviews were developed to gather more specific data through open-ended
responses to expand upon the online survey responses regarding how technology professional
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development was perceived by teachers, how teachers integrated one-to-one technology into
their classroom instruction, and the type of technology professional development teachers
preferred in order to meaningfully implement one-to-one technology into their instruction.
The online survey was created using Qualtrics. The online survey was sent to all of the
teachers in the kindergarten through second-grade building and all of the teachers in the thirdgrade through fifth-grade building. That included general education classroom teachers, special
education teachers, reading intervention teachers, and teachers who teach art, music, and gym.
The online survey was sent to 45 teachers and the researcher received 34 responses, which was a
return rate of 76%.
The online survey was sent to the participants’ work email addresses. The email
addresses were obtained from the school district’s website. The participants had one week to
complete the online survey. The survey consisted of 40 items. Some of the online survey items
were adapted, with permission, from the Teachers’ Beliefs Regarding Technology Use Survey
(TBTUS; Park & Ertmer, 2007). The online survey items collected demographic information in
addition to questions relating to teacher self-efficacy, technology integration, technology
support, teacher beliefs about technology, and professional development related to technology
implementation. The items from TBTUS that related to teachers’ self-efficacy for integrating
technology were originally adapted from Ertmer et al. (2003). The items from TBTUS that
related to teacher beliefs about technology were originally selected from surveys employed by
experts in the field (Chen, Burnam, Howie, Aten, & Nambiar, 2003). One of the online survey
items asked participants if they would be interested in participating in a face-to-face interview to
gather more information on the topic of professional development and technology integration. If
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the participant agreed to participate in the face-to-face interview, that participant was asked to
provide his or her name at the end of the survey.
Face-to-face interviews. The face-to-face interviews were conducted to assess teachers’
perceptions of their district’s professional development in the implementation of one-to-one
devices. Face-to-face interviews were conducted after the online survey window closed. The
face-to-face interviews were completed during the twelfth, thirteenth, and fourteenth weeks of
the third trimester. Face-to-face interview participants were selected based upon their willingness
to participate in the interview, which was indicated from one of the survey items. One teacher
from each grade level was then randomly selected, using an online random selection generator,
to be interviewed in order to obtain data across all the grade levels included in this case study.
The face-to-face interview questions were prepared in advance; however, additional
questions were asked based upon the participant’s responses. The researcher would probe the
participant if more information was needed to clarify or substantiate responses. The face-to-face
interviews were conducted one-on-one with the researcher and the participant in a mutually
agreed upon location. I initially intended to have all interviews take place outside of the
participant’s school building; however, three of the participants chose to have their interviews
take place at their school building while the other three participants chose to have interviews in
another location.
The face-to-face interviews were audio recorded and I took notes. Each participant was
given the option to have the interview video recorded; however, each of the six participants
declined. Each interview was transcribed after it was conducted. The average length of the six
face-to-face interviews was 28 minutes and 56 seconds. I concluded that saturation occurred after
analyzing the six interviews.
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Procedures
First, staff members’ work email addresses were obtained via the school district’s
website. Once the email addresses were obtained, teachers received an introductory email stating
the purpose of the online survey, optional participation in the online survey, and that they would
be receiving the online survey within a few days. A few days later, the online survey was
emailed to the participants. Teachers were asked to complete the online survey within one week
of receiving it. Two days before the window of the online survey closed, teachers received a
reminder email about completing the online survey.
I then analyzed the data collected from the online survey. Next, based upon the results of
the online survey, face-to-face interviews were conducted with six of the teachers who agreed to
participate in an interview. The purpose of conducting the online survey first was to determine
the participants for the face-to-face interviews and to help guide the discussion during the
interviews. The results from the online survey allowed me to prepare specific questions that
would allow for open-ended responses by the interviewees and follow-up questions, as needed.
Pilot of Online Survey
This case study utilized an online survey and face-to-face interviews. The online survey
was piloted prior to sending the online survey to the participants. The online survey was piloted
by graduate students in the dissertation phase, faculty researchers, and experts in the field. The
experts in the field included teachers and administrators who worked in an elementary school
setting. The purpose of piloting the online survey was to determine if the online survey items
were understandable and if the online survey items addressed the research questions. The pilot
online survey also helped me determine the length of time it should take the participants to
complete the online survey. Knowing the approximate length of time to complete the online

55
survey was necessary because it was included in the email to the participants. The piloted online
survey was sent to 11 reviewers and I received 8 reviewer responses. After reviewing the
suggestions from the reviewers, I made amendments to some of the survey items prior to sending
the online survey to the participants.
Recruitment
The teachers who were asked to participate in this qualitative case study were the
teachers who worked at the kindergarten through second-grade building and the teachers who
worked at the third-grade through fifth-grade building in the school district studied. Forty-five
teachers were sent the survey: 22 teachers from the kindergarten through second-grade building
and 23 teachers from the third-grade through fifth-grade building. These teachers were targeted
for this case study because their students had access to one-to-one devices. These devices
included iPads and/or Chromebooks. The teachers were recruited by informing them in the initial
email how their participation in this case study would help advance the current knowledge of
effective professional development with one-to-one device implementation.
Consent
Prior to the teachers participating in this qualitative case study, I received verbal consent
from the superintendent of the school district. Participating teachers were provided with consent
forms.
The first item on the online survey consisted of a consent form that indicated that the
participants allowed their survey data to be used in this case study. Participants needed to agree
to the consent form before the other survey items would appear. If participants did not agree to
the consent form, they were not asked any further items.
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Participants who agreed to the face-to-face interview signed a consent form prior to
participating in the interview. The consent form stated that participants allowed their face-to-face
interview responses to be included in this study. Participants were informed that pseudonyms
would be used when reporting their responses. Additionally, the consent form allowed me to
audio record the interviews. If the participant agreed to have the interview video recorded, they
had to sign an additional line on the consent form.
Data Collection
The online survey was piloted by eight individuals. Once the online survey was piloted,
revised, and re-approved by the IRB (Institutional Review Board) it was administered to
participants through Qualtrics, a secure online data collection tool. The participants received an
anonymous survey link. After the survey was conducted, I looked at the participants who offered
to participate in a face-to-face interview and then randomly selected six participants using an
online random selection generator; one participant from each grade level was selected to take
part in the face-to-face interviews. A minimum of six participants were used in order to make
sure I obtained a substantial amount of data for the research questions. The goal was to interview
at least one teacher from each grade level in order to obtain ample data across all the grade levels
for the study.
The face-to-face interviews were audio recorded. The purpose of audio recording was to
assist with transcribing the responses from the face-to-face interviews, and the purpose of video
recording would have been to assist with identifying and analyzing nonverbal communication
from the participants. None of the interview participants agreed to have the interview video
recorded. The items for the face-to-face interview questions were prepared in advance; however,
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I was prepared to ask additional questions as needed throughout the interview. Each of these data
sources was triangulated to answer the research questions.
Data Analysis
The data analysis procedures used were open coding and memoing (Emerson, Fretz, &
Shaw, 1995; Thorne, 1993, 1999). First, I analyzed the online survey and identified the main
ideas or themes that emerged from the online survey results. Next, I transcribed the interviews.
After all of the interviews were transcribed, I went line by line through the transcribed face-toface interviews to identify main ideas and themes. With open coding, the researcher does not use
pre-established categories when reading the transcribed interviews (Emerson et al., 1995). After
the coding was completed, I waited a few days prior to beginning the memoing phase. I did this
to clear my head before starting to identify themes within the data. After I decided upon the
themes, inter-rater reliability was used. Inter-rater reliability consists of data being independently
coded by different individuals and then the codings were compared for agreement (Creswell,
2015). I also had one of the experts, who reviewed the online survey during the pilot phase, read
the interviews and identify themes within the data. After inter-rater reliability occurred, I colorcoded the themes. This helped organize the data into a clear and easy way to visualize and
categorize all of the themes (Thorne, 1993, 1999). I was then ready to begin memoing. Memoing
took me a long time because I wanted to make sure enough evidence was provided from the
interviews to support the themes that were identified within the data. It was important to have
enough evidence to support the research questions. The analysis of the data consistently showed
similar responses, so there were no discrepant cases. The three predominant themes identified
were lack of structured professional development, unclear expectations, and attitudinal resistance
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to one-to-one device integration. Last, I made comparisons to the literature and past studies and
showed how the findings from this study supported or contradicted prior studies.
Trustworthiness
To build reliability for this case study, I sent the online survey to the participants’ work
email accounts. Additionally, the face-to-face interviews occurred in a neutral environment that
was agreed upon by the researcher and the participant. Three of the participants chose to have
their interviews outside of their school buildings because they felt more comfortable sharing
their perceptions and opinions. The other three participants chose to have their interviews take
place at their school buildings. Since these three interviews took place outside of contracted
school hours, within the participant’s classroom, the participants and the researcher upheld the
confidentiality and integrity of this case study.
As the researcher, I was transparent with the participants. Each participant had the option
to review the transcription from his or her interview and read about the themes that emerged
from the interview to ensure his or her message was being conveyed accurately. All of the
participants agreed that the themes which emerged from their interviews were truthfully and
accurately conveyed.
Credibility, Transferability, Dependability, and Confirmability
I employed strategies for ensuring trustworthiness of this case study by incorporating
Guba’s (1981) four constructs: credibility, transferability, dependability and confirmability.
Credibility refers to the researcher verifying the main ideas and/or themes that emerged from the
study with the participant (Guba, 1981). The participants in this case study verified that the
researcher’s perceptions of the results of the face-to-face interviews were the same as their own
(Guba, 1981). Transferability refers to the results being generalized or transferred to other
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settings (Guba, 1981). The themes that emerged from this case study could be transferred to
other school districts implementing one-to-one devices with their students. Dependability refers
to the consistency of the inquiry process (Guba, 1981). I utilized the same interview questions
for each participant and the findings were consistent among each interview. Since I was
consistent in the research process, the results are more dependable (Guba, 1981).
Additionally, I used an external audit (Guba, 1981). I had an expert in the field examine
both the process and the product of the case study. The expert in the field evaluated the accuracy
of the findings, interpretations, and conclusions of the case study. Confirmability refers to the
degree to which the results could be confirmed by others and the unique perspective the
researcher brings to the study (Guba, 1981). The perspective I brought to this study was that I am
an elementary school teacher who has experience teaching with one-to-one devices.
Furthermore, confirmability was verified by using an external audit; both the expert in the field
and I interpreted the themes and findings similarly.
In order to confirm the validity, accuracy, and credibility of this study, several steps were
taken. The techniques taken were triangulation and member checking. Triangulation was the
process of substantiating evidence from different individuals, types of data, or methods of data
collection. The information for this case study was obtained from an online survey and six faceto-face interviews. The information from each source was used as evidence to support themes
from the case study. Through the use of triangulation, it ensured that the case study was accurate
because it drew upon multiples sources of information. Member checking was the technique used
to help improve the validity, accuracy, and credibility of the study. For this case study, member
checking was conducted after collecting the data and analyzing the themes that emerged from the
data. I revised, expanded, and confirmed the patterns from the data analysis. I contacted the

60
participants to ensure that my interpretations were comprehensive and accurately represented. I
provided the participants the opportunity to discuss the findings from the interview. This way I
was able to answer questions or clarify information for the participants. I wanted to ensure that
the interpretations were representative of the participants. No conflicting data was gathered that
went against the main ideas or themes that emerged from the case study; hence, no red flag cases
emerged.
Ethical Principles/Human Subjects Compliance
The ethical issues that were addressed with participants prior to participating in the study
included that participants were well informed about the purpose of the case study, understood the
risks associated with the research, understood the benefits that might arise as a result of the
research, and that they could withdraw from the case study at any time without penalty. It was
essential to inform all participants about the purpose of the research and how their participation
would help to advance the field of instructional technology. Additionally, participants were
informed that there were no risks associated with this research. One of the main principles of
ethical research is to ensure that participation in the study is voluntary and confidential (Neuman,
2003).
I obtained Institutional Review Board (IRB) approval prior to conducting the pilot online
survey, the amended online survey and the face-to-face interviews. I obtained approval from the
IRB by providing them with a description of this qualitative case study, consent forms, online
survey items and face-to-face interview questions. Additionally, I informed the IRB that
pseudonyms would be assigned to the participants, and descriptors that could lead to the
identification of the participants would be withheld. By attaining IRB approval, participants were
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ensured that their participation in the study was confidential because the researcher was
validating that their confidentiality and rights were protected.
The identity of the participants and the data that were collected remained confidential.
The online survey link was anonymous and I was unable to track identifiable information on the
respondents unless they opted to participate in the face-to-face interview. The participants were
informed prior to participating in this case study that their personal information would not be
shared and pseudonyms would be used in the transcriptions of the face-to-face interviews. The
audio recordings were stored on two separate flash drives along with the transcriptions from the
face-to-face interviews. The flash drives were stored in two separate safe and secure locations. It
is important to note that the participants were aware that the audio recordings would not be
reviewed by anyone other than the researcher and, if needed, the dissertation committee
members.
Chapter Summary
Chapter 3 outlined the research methodology used for this study. This chapter contained
sources and procedures for the design of the study, setting, demographics, data collection, and
analysis of the data.
Chapter 4 will present the results of the case study. Based upon the guidelines from
Creswell (2007) concerning qualitative case study research, I discussed each data source
individually and then analyzed and synthesized the information obtained from the data sources.
Finally, Chapter 5 presents the methods of data analysis, discusses the research results, relates
the research results to the literature, discusses the implication of the results, examines the
limitations of the study, and presents recommendations for future research (Creswell, 2007).

Chapter 4: RESEARCH FINDINGS
Introduction
This case study focused on professional development as it relates to the successful
implementation of one-to-one devices. The issue was not if technology should be incorporated
into classroom instruction, it was what professional development is needed for teachers to
incorporate the technology with their students. The intent of this case study was to identify an
effective approach to professional development that would enable teachers to successfully
implement technology into their instruction. The research from this case study could help
advance the effectiveness of technology integration into the school curriculum, specifically
schools and school districts implementing the use of one-to-one devices.
The research questions posed in this case study were:
1. How is professional development perceived by teachers as it relates to their
integration of one-to-one technology into instruction?
2. What type of professional development do teachers prefer in order to meaningfully
implement one-to-one technology into their instruction?
In this chapter, the research findings of the case study are discussed. Specifically, the
discussion focuses on the pilot of the online survey, setting, evidence of trustworthiness, results,
and summary.
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Pilot of Online Survey
This case study utilized an online survey. The items on the online survey were adapted
from TBTUS that related to teachers’ self-efficacy for integrating technology (Ertmer et al.,
2003). The online survey was piloted prior to sending the online survey to the participants. The
piloted online survey was sent to 11 reviewers and I received 8 responses. The purpose of
piloting the online survey was to determine if the survey items were understandable and if they
addressed the research questions. The online survey pilot also helped to determine the length of
time it should take participants to complete the online survey and to gather suggestions from the
reviewers and make amendments to some of the survey items for clarification purposes. Of the
40 online survey items, there were amendments to nine of the items. Two of the amendments
were made for grammatical reasons and five of the amendments were made for clarification
purposes. None of the amendments altered the substance of what was being asked; rather, they
allowed for better analysis of the responses.
Results
The online survey and face-to-face interviews involved one Chicago-area suburban
school district. When the data was disaggregated, several common themes emerged: lack of
structured professional development, unclear expectations, and attitudinal resistance to one-toone device integration.
The data that was gathered from the online survey informed the questions for the face-toface interviews. The online survey collected basic demographic information along with teacher
perceptions regarding technology professional development, teacher self-efficacy, and one-toone device implementation. This data provided a landscape of the participants. Additionally,

64
reviewing the online survey data ensured that the face-to-face interview questions were
purposeful and substantiated the participants’ views on technology professional development as
it relates to one-to-one device implementation. For example, one of the survey items revealed
that 74% of the teachers received 5 hours or less of technology professional development in the
12 months prior to taking the online survey. This data drove me to ask specific questions during
the face-to-face interviews regarding if the amount of technology professional development they
received impacted their integration of one-to-one devices. In another online survey item, 65% of
the participants indicated they do not feel they were provided with technology professional
development to meet their individual needs. This led me to ask face-to-face interview
participants about what they specifically needed in order to be successful with one-to-one device
implementation.
The teachers who participated in the face-to-face interviews worked in the school district
for different lengths of time. Therefore, when the teachers were responding to the interview
questions, some of the teachers reflected upon the technology professional development they
received in the twelve months prior to the face-to-face interview, which took place in the spring
of 2017. Other teachers reflected upon the technology professional development they received
leading up to one-to-one device implementation in 2013 and what technology professional
development had consisted of since the deployment of one-to-one devices.
Lack of Structured Professional Development
Left on their own. The supposition of the face-to-face interviews with the kindergarten
through fifth-grade teachers identified gaps in the school district’s technology professional
development. The interviews with the teachers revealed that it is crucial for teachers to feel
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knowledgeable and proficient on a device prior to using it with their students. The fourth-grade
teacher recalled being “on [my] own to learn” new applications and resources for the
Chromebook. Learning new information independently did not ensure teachers were proficient
and knowledgeable. The first-grade teacher responded to the question regarding professional
development and technology integration by stating, “…I could be doing so much more or
learning about new apps than I have. I have no idea because if my team doesn’t tell me, then I’m
not being told or being taught how to do it.” Additionally, this teacher stated, “…I’m sure there
are so many things on the Chromebook that I don’t know how to use.” When implementing oneto-one devices, teachers stated that preparation and professional development opportunities are
essential in order for teachers to have a positive perspective and the self-confidence needed to
implement the devices meaningfully. The first-grade teacher substantiated this when she
proclaimed, “I don’t think I get enough professional development in technology…I do try to
meet my students’ needs on my own, but I’m sure, you know, I could be doing a lot more if I had
better professional development….” The fifth-grade teacher recalled her needs not being met
when it comes to professional development for technology integration: “…I think I definitely
need more to be more effective for my students and the ongoing changes of technology.”
Consequently, the lack of structured professional development and self-confidence impacts the
teachers’ ability to implement technology with integrity.
Meaningful pilots are needed. Some of the teachers who were interviewed described
their experience with piloting devices prior to going one-to-one in their grade level, which
played a role in their perception of the lack of structured professional development. The fourthgrade teacher recalled the district piloting Chromebooks for a total of three weeks at the end of
the school year. The teacher reported having “one Chromebook for three days to have students
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test out.” She recalled being told, “…here’s your three…look at it, tell us what you think, all in
getting your room packed up and the kids off for summer break…it wasn’t very organized…it
felt like a waste of my time.” It was evident that having one device for three days out of a threeweek pilot was not enough time to discover all of the kinks and problems that would later arise
with the Chromebooks. The fifth-grade teacher discussed how she “never piloted the device prior
to implementing it.” In addition, she stated that a district administrator said, “…here’s your
Chromebook…go explore.” This conversation took place two days prior to students receiving
their one-to-one devices. This teacher did not feel this was enough time for her to familiarize
herself with the device and learn how to integrate the devices within her instruction.
Lesson planning and technology integration. A topic that was continually brought up
by the teachers was curriculum and curriculum development. The teachers stated that they are
required to use the Common Core State Standards (CCSS) to write curriculum for their grade
level, which requires additional preparation time. The teachers described this as being a lofty
task and wished the district provided them with a curriculum so they had the opportunity to
become familiar with their curriculum before implementing technology. The third-grade teacher
recalled how she has taught three different grade levels since starting in the school district:
“…this is my third grade level…each year wasn’t just a different grade level, but it was a
different classroom model altogether.” Changing grade levels so frequently has not allowed this
teacher enough time to prepare how to utilize technology in her instruction: “…my spare time or
my breaks…are spent into looking into the curriculum that I am teaching.” Nevertheless, the
teachers recognized that even with sufficient technology professional development, there would
always be a need for additional preparation and lesson plans because the internet connection was
not always consistently available.
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Five out of the six teachers suggested that professional development days should be used
to prepare the teachers how to incorporate technology into their instruction instead of using the
time to write curriculum. The third-grade teacher suggested, “…instead of focusing on just
writing the curriculum, maybe having the technology person there present and showing us ways
that we can incorporate [one-to-one devices] within the existing curriculum…,” and the fifthgrade teacher stated, “…I think because our district is trying to do so much with our curriculum
we are not devoting enough time to create quality lessons using technology.” According to the
online survey, only 50% of the participants somewhat agreed that they were confident in the
development of effective lessons that utilize technology. In addition, only 50% of the online
survey participants were somewhat confident that they could meet the challenges of technology
integration due to the lack of professional development.
Professional development opportunities. A topic that was frequently discussed
throughout the interviews was in regards to the professional development the school district
offered to the staff. The teachers felt the school district offered minimal professional
development opportunities, which influenced how they perceived their preparedness for one-toone device implementation. These opportunities were offered after school hours. While these
after-school professional development opportunities allowed teachers to earn Professional
Development Hours (PDHs), which are needed towards renewing their teaching certificates, the
teachers declared that the after-school professional development opportunities were an
inconvenience and that professional development should be provided during contracted school
hours. The third-grade teacher was adamant that “teachers need to be provided with time during
the work day to be trained.” Many teachers were unable to attend the district-provided afterschool professional development due to childcare issues, other after school commitments, or
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were already overwhelmed and couldn’t imagine adding one more thing to their plate. The
perspective of the teachers coincides with the research stating, “Professionals in other fields are
rarely required to attend training sessions at the end of their workday…” (Baum & Krulwich,
2017, p. 63).
The online survey results revealed that 25 out 34 teachers had received five hours or less
of technology-related professional development in the twelve months prior to the survey (see
Figure 1).

Figure 1:

Online survey question number 11.

In addition, the teachers also indicated that the presenters were not always highly
qualified and often did not provide enough information for the teachers. Therefore, the lack of
confidence in the professional development presenters impacted the teachers’ perceived
preparation. The teachers described the professional development opportunities as being rushed,
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basic, and left the teachers with a lot of unanswered questions. The fifth-grade teacher described
her experience attending a district professional development opportunity as being “more of a
surface, basic intro. It’s not digging deeper…because it is only an hour,” while the fourth-grade
teacher recalled a district professional development opportunity as being “very basic.” In
summary, the teachers were not confident in implementing the new information they learned
because they were not provided with enough time to learn all the components of the new
device/resource prior to being asked to use the device/resource with their students.
After analyzing all of the data that was collected, it was evident that teacher preparation
is a key component to a successful one-to-one device implementation. Teachers need to feel as
though they received professional development to meet their individual needs in order to have
confidence that they were using the technology correctly and were able to assist students with
simple troubleshooting issues that may arise. The teachers described effective professional
development as a means to provide knowledge on all of the resources that are supposed to be
used in their classrooms, as well as classroom strategies for using one-to-one devices. It is
important that teachers know how to use the devices instructionally. Teachers also need to be
given as much professional development and support as necessary to be fully trained and feel
comfortable with these devices before implementing them with students. Last, the amount of
time teachers spend on professional development can vary across grade levels for
implementation and comfort with the device. Thus, it is clear that teachers are looking for
professional development that meets their individual needs.
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Unclear Expectations
Technology usage. When teachers were given new materials and resources to use with
their students, they needed to determine how those items could be used in an effective way
within their classrooms. When the teachers in this case study were given devices for every
student in their classes, they needed to decide how to integrate those devices into their existing
curriculum and instruction. The teachers in this case study varied when it came to how frequently
they were using the devices and how the devices were being used within the classroom; however,
one thing was consistent throughout: all teachers were integrating the devices into their
instruction.
Although all of the six teachers were integrating technology into their instruction, it was
hard for them to identify what the school district’s expectations were for integrating technology
into their instruction because the school district did not have a defined technology integration
vision to share with the teachers. When the first-grade teacher was asked what the district’s
expectation was for implementing the devices and how frequently students are supposed to use
them, her response was, “Honestly…I have no idea.” The second-grade teacher responded by
saying, “…you know what, I don’t know…” The fourth-grade teacher replied by saying, “…I
don’t know for sure.” The kindergarten, third-grade and fifth-grade teachers also agreed that the
expectation and frequency for using devices with their students have never been defined.
Consequently, after having a formal observation completed by an administrator, the third-grade
teacher was told that she “could incorporate more technology.” And the fifth-grade teacher was
told during a summative evaluation to “use technology more.” However, how much more was
never specified for either of these teachers. The teachers did identify that the devices should be
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used; otherwise, they thought their administration would question why the devices were not
being used. Clearly there was lack of communication between the school district and the teachers
regarding expectations with how often devices should be used with the students. This stemmed
directly from the school district not defining its technology integration expectations or
developing a technology vision statement.
The amount of time students spent on the devices each day varied from teacher to
teacher. At the beginning of the year, the kindergarten teacher said she used iPads “for reading,
especially since my kids are so young and a lot of them…come in as nonreaders.” Since the
third-grade teacher did not teach math this year, she said, “…I really don’t use it much more than
for reading or typing….” However, the fifth-grade teacher described her use of Chromebooks as
a way “for students to collaborate with one another, to communicate with one another, as well as
myself to be able to communicate with the students.” Each of the six teachers did mention that
the amount of time students spent on the devices increased as they became more familiar with
the devices and determined different ways to integrate technology while still meeting curricular
goals. Hence, the trend was the longer the teachers had access to devices, the more comfortable
they were and the more the devices were being used.
There was a direct relationship between district expectations and teacher integration of
technology. It was apparent that a lack of clearly defined technology integration expectations
made for a disparity in how technology was being used in each teacher’s classroom. Several of
the teachers discussed the idea of the district developing a scope-and-sequence for the teachers to
follow regarding technology integration. The fifth-grade teacher stated that “…there needs to be
a more detailed expectation of what should be expected in each grade level.” The expectations
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need to be more clear for what the students need to be able to do and then the teachers can
identify areas they need additional professional development in.
Available resources. Teachers also discussed the trouble they consistently encountered
in regards to available resources to effectively integrate the device. This would support that when
there is a lack of resources readily available to teachers, it makes the implementation of devices
difficult. The first-grade teacher discussed the hurdles she had to overcome in order to find
Spanish resources for her students. She mentioned that “…it would be very helpful if the district
administrators…did the leg work and then…notified me.” The third-grade teacher discussed the
process of going through three different levels of administration in order to receive approval for
resources to use with her students. She expressed her frustration that by the time the resource
was approved, she already covered the content and no longer needed the resource for her
students. The fourth-grade teacher suggested having “a constant database that teachers can go to
if they are looking for this type of resource or if you are looking for kids to do this….” Hence,
the teachers were looking for direction in regards to how they should be integrating devices with
their students so students would be building upon their skills from grade level to grade level.
Device integration. Interestingly, two of the teachers mentioned their willingness to
learn more about the SAMR Model as a way to facilitate integration (see Appendix H). The
Substitution, Augmentation, Modification, and Redefinition (SAMR) Model was developed by
Dr. Ruben Puentedura and is a four-level technology integration model that incorporates
technology into teaching and learning in the classroom (Puentedura, 2012). Substitution is the
lowest level and redefinition is the highest of the four levels. Substitution and augmentation
enhance learning, while modification and redefinition transform learning (Puentedura, 2012).
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SAMR is an increasingly popular model of technology integration that intertwines pedagogy,
content, and technology (Puentedura, 2012). The SAMR Model supports collaboration,
discussion, practice, reflection, integration, and investigation (Puentedura, 2012). The steps in
the SAMR Model provide ways to implement technology experiences in the classroom that are
constructive, connective, functional, practical, and productive (Puentedura, 2012). SAMR
provides a systematic framework and continuum for teachers to use to develop higher level
lessons that incorporate the use of technology (Puentedura, 2012). Through this model, teachers
can select, evaluate, and integrate technology into education. According to Puentedura (2012), it
is not unusual for new technology to take up to three years for teachers to successfully
implement it in their classrooms.
Each of the two teachers indicated that the SAMR Model was presented to them at a
district meeting earlier in the school year and that they would like to learn more about this
model. The third-grade teacher mentioned that it was going to be necessary to “receive training
on [the SAMR Model]…to take the kids even deeper with their learning.” Hence, teachers want
to learn how to integrate technology more with their students; they just need the proper
professional development to meet their needs.
Facilitating effective ways to incorporate technology into instruction requires
individualized technology professional development. Technology professional development must
begin with what the teacher already knows and continue to build upon those skills (Ertmer &
Ottenbreit-Leftwich, 2010). The online survey revealed that 22 out of 34 teachers do not feel
they have been provided with enough technology-related professional development to meet their
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individual needs (see Figure 2). Professional development is about teaching teachers and should
meet teachers at their level of technology proficiency.

Figure 2:

Online survey question number 14.

An interesting perception that the fourth-grade teacher had was that she felt pressure from
her teammates to integrate technology:
I felt more pressure from my team to be on Chromebooks more. There were some
classrooms that were on it all day long and everything they did was technology based and
I was not one of those classrooms so I felt I needed to step up and do things that I didn’t
necessarily want to do within my classroom just because other teammates were doing it.
This feeling was echoed by other teachers thinking they needed to keep up with what their
colleagues were doing, even though they did not always have the knowledge, skills, or resources
as other teachers. The teachers felt pressure to integrate technology, whether it was from their
administrator or their colleagues; however, the teachers made sure to use the technology in the
way that best fit their learning objectives for the day. This finding leaves open the discussion that
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just because technology is being used more in one classroom than another classroom, that does
not necessarily mean that the technology is being used in meaningful and effective ways.
Attitudinal Resistance to One-to-One Device Integration
Barriers. While teachers identified benefits to having one-to-one devices to use with
their students, they also highlighted their resistance to technology integration because of the lack
of professional development and support they have received. The teachers in this case study
emphasized their resistance stemmed specifically from the lack of professional development,
lack of personalized professional development, lack of available resources, lack of time, and lack
of district support.
Due to technology integration, teachers knew they needed to transform their teaching to
provide students with higher order thinking tasks and challenge students in new ways, which
consequently required professional development for teachers to learn how technology can be
utilized most meaningfully with their students. According to the online survey, 22 out of the 34
participants (65%) felt the technology professional development that was provided during
contracted school hours was poor or fair. What also emerged from this case study was that the
usefulness and the applicability of the professional development in this district were viewed as
poor to fair by 41.18% of the participants. The kindergarten teacher stated, “…I feel like there
has been pushback because…people don’t like change.” Hence, if teachers received the
professional development that they needed and expectations were clearly defined by the school
district, there would not be so much pushback.
Device selection. The first-grade teacher recalled her team being asked if they wanted to
switch from iPads to Chromebooks and the team unanimously decided that they would not like
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to switch devices; however, the district chose to change the devices anyway. The first-grade
teacher continued, “…I just feel like it’s going to be harder…it’s going to be pretty intense.”
Therefore, due to the lack of teacher buy-in with switching devices, it resulted in resistance from
this teacher. Additionally, this teacher discussed how her team did not receive professional
development prior to receiving the new devices. At the rate that technology changes, the needs of
individual teachers needed to be at the forefront of the school district’s professional development
planning.
When the second-grade teacher found out she was going to be switching from teaching
with iPads to Chromebooks three months into the school year, she recalled, “My initial reaction
was probably a little scared and intimidated. Fear of the unknown. Something new is being
added to [my] plate.” The second-grade teacher also recalled her resistance to technology
integration because of the need to always have backup lesson plans because the internet
connection was not always reliable. Consequently, this also impacts teacher preparation.
Negative professional development experiences. The fourth-grade teacher recounted
her experiences with attending an after-school district technology professional development
opportunity provided by the district: “…it felt like it was a waste of my time.” This teacher did
not think a one-hour crash course on the resource was enough to encourage her learning the
resource and determining how to utilize it within her instruction and stated that she “would not
attend another after-school session.” Therefore, this teacher was reluctant to attend any future
professional development offerings because her experience was negative and did not meet her
individual needs. She also recalled a negative encounter when she asked the district’s
instructional coaches for professional development with implementing a specific resource using
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the one-to-one devices. She was told to “do the research on [your] own.” This left the teacher
frustrated and resistant to using the resource. This confirms that teacher resistance can be
eliminated if teachers are involved in the process and receive individualized support when
implementing one-to-one technology.
Summary of Research Questions
Summary Answer to Research Question 1: How is professional development perceived by
teachers as it relates to their integration of one-to-one technology into instruction?
Professional development was perceived as a critical component of one-to-one
technology integration. The amount of professional development teachers received was directly
related to how teachers viewed and used technology within their classrooms. Teachers
recognized technology professional development as a means to learn how to integrate technology
meaningfully into their daily instruction.
The teachers interviewed in this case study were met with many challenges when the
school district implemented one-to-one devices. The teachers were expected to move forward in
planning how to use technology in their instruction without a clear district vision. Teacher input
was not taken into consideration, technology professional development was minimal and not
ongoing, district expectations were not discussed, and teachers were expected to be proficient in
using technology while delivering instruction within weeks of receiving the one-to-one devices.
Overall, the technology professional development provided by this school district was perceived
by the teachers in this case study as being inadequate as it relates to the integration of one-to-one
devices.

78
Summary Answer to Research Question 2: What type of professional development do
teachers prefer in order to meaningfully implement one-to-one technology into their
instruction?
The type of technology professional development teachers preferred was professional
development that met their individual needs. Teachers’ familiarity with technology varied
drastically and their willingness to learn new technology on their own varied as well. Each
teacher needed to have his or her individual needs met when it came to learning how to integrate
technology into instruction. According to the teachers who were interviewed, they preferred
individualized technology professional development that was ongoing and occurred during their
contracted school hours. Teachers did not want to be left to figure things out on their own.
The teachers in this case study needed time and a voice: time to explore technology, time
to collaborate with other teachers, and leadership from administration that would provide a
vision, direction, and time to build upon their current skills. A voice to ask, for example, why are
we moving so quickly, why are different devices used in different grade levels, what is working
and what is not, are you evaluating me on how I implement technology, can someone model how
to integrate the technology into my instruction, and how do I get ongoing professional
development?
Therefore, the teachers in this case study found the technology professional development
provided by their school district to be insufficient. The teachers wanted technology professional
development to be individualized, ongoing, hands-on, supportive, collaborative, and aligned to
the district’s goals. These teachers wanted and needed technology professional development that
would be designed and facilitated to meet their individual needs instead of one-shot workshops
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that taught everyone the same information regardless of their skillset. For example, teachers
wanted co-teaching experiences where they could see what technology integration should look
like in their classrooms. The fifth-grade teacher reported, “…I would like someone coming in
here with me…modeling it and then having students do it and then having me do it with the
students…not just me sitting and listening to someone [in a meeting].” Additionally, the teachers
would like supportive and collaborative technology professional development. The third-grade
teacher wanted “the technology person [at professional development days]…showing us ways
that we can incorporate [one-to-one devices] within the existing curriculum and not just in a way
where we are just supplementing something….” Furthermore, teachers wanted individualized
technology professional development. The second-grade teacher confirmed this by stating,
“…[technology professional development] completely depends on the needs of the teacher or the
needs of the classroom, so really having the teacher be in control of what they need
professionally.” Hence, what school districts need to know moving forward is that technology
professional development that is individualized to meet each teacher’s needs, albeit different for
each teacher, is key to the success of one-to-one device implementation.
Chapter Summary
Chapter 4 presented the results of the research study. Based upon the guidelines from
Creswell (2007) concerning qualitative case study research, I discussed each data source
individually and then analyzed and synthesized the information obtained from the data sources.
The consistencies in teachers’ issues with the integration of technology in instruction were
reflective and insightful. The data supported that the teachers in this district did not perceive that
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their district provided the information and training needed to effectively integrate one-to-one
technology into instruction.
Chapter 5 will present the methods of data analysis, discuss the research results, relate the
research results to the literature, discuss the implications of the results, examine the limitations of
the study, and present recommendations for future research (Creswell, 2007).

Chapter 5: CONCLUSION AND DISCUSSION
Introduction
The validation of digital learning has made technology the focus of how we teach in
today’s classrooms. A constructivist approach to professional development suggests that
professional development would be conducted in an interactive and structured manner. The
constructivist teacher would act as a facilitator of knowledge to prepare students to be able to
construct meaning through prior knowledge. Professional development as it relates to the social
learning theory suggests that professional development would be done through modeling and
application. The teacher who embraces the social learning theory would provide learning
opportunities that allow students to collaborate with their peers. The immersion of technology
into our classrooms not only redefines how students learn but also redefines how teachers teach.
In order to keep up with the times, districts have been exchanging textbooks for one-to-one
devices. However, teachers are not being afforded the time to integrate technology into their
classrooms with any integrity due to the lack of structured, appropriate, meaningful, and
significant professional development.
Interpretation of the Findings
There is a compelling agreement between the literature review and the teachers
interviewed that the integration of technology into classroom instruction can lead to enhanced
learning opportunities for all learners. The three themes that emerged from this case study were
lack of structured professional development, unclear expectations, and attitudinal resistance to
one-to-one device integration. The results of this case study have designated a strong pushback
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to technology integration due to teachers’ own self-efficacy, the lack of meaningful professional
development provided through this district, the lack of a shared vision, the lack of ongoing
support, support that is only provided for hardware issues versus curricular issues, unclear
expectations, and the overwhelming sense of defeat in not being able to keep up with the
ongoing changes in technology.
The teachers were looking at how to integrate technology into instruction through a very
different lens than the district. With no identified district expectations on how to implement oneto-one devices into instruction, teachers were at a loss. The lack of knowing the district’s
expectations, the lack of having any input into the technology purchased, and the lack of
substantive professional development trickles down to teachers not using technology as a means
to enhance instruction for all learners. Without shared goals, teachers were left on their own to
figure out how to use the technology. All six of the teachers who were interviewed reported that
they perceived technology professional development as not being a district priority. Teachers
indicated that there was a controversial practice on how one-to-one devices are to be
implemented throughout the district. Other teachers reported feeling obligated to use the devices
because they were costly to the district; others described that the one-to-one devices were a way
to fill in time. Although teachers consistently stated there is value to using technology in their
instruction, many factors have inhibited them from effectively doing so.
Lawless and Pelligrino (2007) and Parkay (2016) corroborated that there is a gap between
technology and educational practice. Professional development in technology is more than
teachers learning how to use devices, but rather a means to change how teachers teach through
the implementation of technology. The three themes that emerged from this case study were lack
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of structured professional development, unclear expectations, and attitudinal resistance to one-toone device integration. The emergence of the three prevailing themes can be aligned to research.
Lack of Structured Professional Development
Preparing teachers for technology integration is a key component to successful one-toone device implementation. The teachers in this case study discussed challenges they faced in the
model of professional development provided by their district. The results of this case study and
the review of literature provided evidence to support the need of professional development that is
meaningful to the teacher when implementing of one-to-one technology. Bebell and O'Dwyer
(2010) mentioned that one-to-one initiatives depended largely on teachers for success; hence,
professional development for teachers is critical for successful implementation. This supported
the research findings that teachers needed a solid foundation through professional development
that provided modeling and observation on how to use devices as well as the pedagogy behind
technology integration (Bouterse et al., 2009; Crichton et al., 2012). This coincides with
Bandura’s (1971) social learning theory which supports teachers learning through modeling and
observation.
The research on professional development showed that the way teachers teach is
dependent upon the rigor of the professional development teachers received (DeMonte, 2013).
Once the devices were received, teachers needed to decide how students’ time was spent on the
devices (Garthwait & Weller, 2005). The teachers who were interviewed clearly outlined what
effective professional development would look like. All of the six teachers declared that in order
to meaningfully implement one-to-one technology into their instruction, technology professional
development must be individualized to meet their specific needs and abilities. This concurred
with DeMonte (2013) who stated, “…the exact structure of professional learning might differ
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depending on the needs of the teacher…” (p. 6). This coincides with Baum and Krulwich (2017)
who stated that “...workshops…won’t substantially change a teacher’s practice unless we provide
the support that teacher deserves – by meeting with him or her more often…” (p. 66). Bretzmann
(2015) also concluded that technology professional development should be personalized in order
to meet teachers at their current level of proficiency.
According to the teachers who were interviewed, effective professional development
included sufficient professional development that built a level of self-confidence that would be
transferred to their implementation and instruction with one-to-one devices. Delaney (2011)
reinforced these teachers’ concerns by examining the time it takes for technology professional
development and teachers to overcome their fears of unfamiliar technology. A lack of selfconfidence caused teachers to resist technology integration. This correlated to the findings of
Carlson and Gadio (2002), who emphasized the importance of professional development to
decrease teacher resistance to technology integration. While research has shown that having
devices accessible within schools was well received by teachers, teachers need to have proper
professional development in order to be receptive to the integration of technology (Crichton et
al., 2012).
The research has indicated that another way to address preparation is through pilot
programs. Pilot programs are essential to a successful one-to-one device deployment (Donovan
et al., 2007). Pilot programs allow for problems to be worked out and for many issues to be
resolved prior to devices being in the hands of all students. According to Bouterse et al. (2009),
as a one-to-one initiative is planned, it is crucial to consider both the implementation strategies
(hardware/software, technical infrastructure, professional development) and project outcomes
(changes in teaching and learning) that meet the needs of students, staff, and the community.
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Unclear Expectations
In order to keep up with the demands of the 21st-century, school districts need teachers to
transform their classrooms into technology-rich environments that align with constructivist and
social learning principles (Ainsworth, 2010; Cohen et al., 2015; Jacobs, 2010; Mortensen, 2011;
Parkay, 2016; Pittman & Gaines, 2015). The review of literature substantiated the need for
teachers to learn how to integrate technology as a learning tool within their instruction (Gerard,
et al., 2011; Holmes et al., 2002; Lawless & Pellegrino, 2007; Plair, 2008). The school district in
this case study is missing the opportunity to have technology be a powerful instructional tool.
The results revealed that teachers must have more opportunities to learn how to integrate
technology into their instruction.
The research done by Lawless and Pellegrino (2007) and Parkay (2016) supported that
teachers want to integrate technology but acknowledged that teachers are not provided with the
proper professional development to integrate technology with integrity. This research provides
additional evidence that suggests that teachers are ill-equipped to integrate one-to-one
technology meaningfully without proper technology professional development. With the
multitude of technology learning tools, (for example, apps, websites, and programs), teachers
need to be able to distinguish between those that just keep students busy and those that actively
engage students in the learning process (Brinkerhoff, 2006; Pittman & Gaines, 2015). Teachers
need to know how to efficaciously use one-to-one devices in their classrooms, which requires
technology professional development that meets their needs.
A common thread was how valuable it would be to have time to perfect their use of
technology into their instruction. The teachers in this case study would have liked to utilize the
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50 minutes prior to students arriving each morning to learn, plan, and collaborate on how to
integrate technology. However, administration would schedule building meetings during this
time, which would not allow the teachers the opportunity to professionally develop in the area of
technology integration. Hence, the morning meeting time was not viewed by teachers as being
used purposefully. If this time was utilized for technology professional development purposes, it
could have increased teacher self-efficacy and confidence with device implementation.
In conjunction with that perception was the recognition that technology is rapidly
evolving and at a faster pace than the teachers are learning it – this impacts their own motivation
to use technology because they are unable to keep up with the changes (Bouterse et al., 2009;
Crichton et al., 2012). “Unfortunately, learning about technology is equivalent to asking teachers
to hit a moving target. Teachers will never have ‘complete’ knowledge about the tools available,
as they are always in a state of flux” (Ertmer & Ottenbreit-Leftwich, 2010, pp. 260-261). The
pace at which technology changes is fast and the teachers in this case study wanted to grow as
the technology grew but felt the professional development by this district did not meet their
needs. Sheehy (2011) supported that “district-led training doesn’t address technology at the pace
it is changing…” (para. 13). In supposition, teachers feel more confident integrating technology
when the school district provides professional development that is ongoing and meets the
teachers’ current needs. The teachers were asking for time during their school day to experiment
with the technology, to observe classrooms where technology was integrated with veracity, and
to receive professional development that was geared toward their individual needs.
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Attitudinal Resistance to One-to-One Device Integration
The findings support that the teachers highlighted in this case study would like to
integrate technology into the curriculum on a more regular and systematic basis. Henceforth,
when there was no time to pursue professional development for technology integration during
the school day, or teachers were left on their own to figure out how to use and integrate the
technology into their teaching, teachers were more likely to implement technology in a
superficial way. “Conversely, teachers who feel anxious about using digital technologies and are
uncertain about their ability to effectively teach with it are less likely to use it in their practice”
(Howard & Mozejko, 2015, p. 10). With the ongoing updates and advancements in technology,
teachers have felt defeated in trying to keep up with all of the changes. This has contributed to
teachers having less confidence in their ability to integrate technology effectively. The teachers
in this case study lacked confidence in their own ability to create technology-integrated lessons
using one-to-one devices. This lack of confidence perceived by the teachers in this case study
stemmed from a lack of appropriate and effective professional development on how to integrate
one-to-one devices into their instruction. The resistance to technology integration the teachers in
this case study discussed coincides with Howard and Mozejko (2015), who indicated that
confidence is a key factor in teachers’ implementation of one-to-one technology in their
instruction.
When a school district implements the integration of one-to-one devices into teaching and
learning, it is important to make sure teachers share the school district’s vision of what
technology integration means. In this case study, the school district did not have a vision to share
with teachers, which left teachers with a lot of unanswered questions regarding technology
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expectations. The use of one-to-one devices not only means changing how a teacher views
technology in the classroom but also changing how teachers teach. For teachers who are
currently making a positive impact on students’ achievement without technology integration, it is
hard for them to perceive changing what they are currently doing.
Conclusion of Interpretation of the Findings
Professional development for one-to-one technology integration is important because it
ensures that teachers continue to be proficient in the rapidly evolving 21st-century, thus,
increasing their technology integration. However, one of the challenges facing school districts is
how to implement effective technology professional development that meets each teacher’s
individual needs. For instance, Jackson (2004) suggested that “…K-12 teachers can be a
challenging group to train. On one hand, they’re deeply committed to their students and to the
learning environment. On the other hand, they often feel overwhelmed by demands on their time
and energy, and they can be reluctant to make significant changes in their teaching practices” (p.
1). To further understand the challenges, this case study sought to examine how professional
development is perceived by teachers as it relates to their integration of one-to-one technology
into instruction and what type of professional development teachers prefer in order to
meaningfully implement one-to-one technology into their instruction. This case study found the
themes of lack of structured professional development, unclear expectations, and attitudinal
resistance to one-to-one device integration to align to Jackson’s (2004) assertion.
Limitations of the Study
This case study is subject to the following limitations:
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The research was conducted in a small suburban elementary school district in northern
Illinois where both elementary schools are Title I schools and receive various grants for
technology initiatives.



Both of those schools contained a large number of students from low-income households;
many of the students may not have access to the internet to use their electronic device
(i.e., laptop, iPad, Chromebook, etc.) outside of school.



The research site was limited to an elementary school district that is not a part of a unit
school district or a high school district.



The researcher had pre-established relationships with staff members participating in the
study.



Professional development was not equitable among all school districts within the State of
Illinois.



Gatekeepers may have influenced participant responses.
Future Research
Recommendations for future research included in this section are based upon the review

of literature and the analysis of the findings. This case study provided valuable insight that can
be used for future research. Based upon the interpretations of the findings, the following
recommendations for further study are offered:
1. This case study could be replicated in school districts such as elementary school
districts of similar size, socio-economic status and student population; unit school
districts; and/or private institutions.
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2. This case study could be replicated in an affluent school district of similar size and
student population.
3. This case study focused on the teachers in grades kindergarten through fifth. Since
this is a kindergarten through eighth-grade school district, a much broader case study
would include all grade levels in this school district.
4. Analyze the impact of one-to-one device implementation on enhancing student
achievement.
5. Investigate how teachers learn to accommodate and implement one-to-one devices
with students with disabilities.
6. Investigate how teachers learn to accommodate and implement one-to-one devices
with students who are English Language Learners (ELL), bilingual and/or
participating in a dual-language program.
7. Expand the case study to examine general education teachers’ perceptions of the
professional development they receive when having students with disabilities in their
classrooms that utilize assistive technology devices.
8. Expand this case study to examine how the teacher’s age, years of experience, gender
and/or level of education impact his or her perceptions of technology integration.
9. Analyze educational technology instruction in teacher preparation programs and its
impact on educators entering the field.
Implications
This case study suggests that the lack of structured technology professional development
hinders teacher preparation and is a key theme as educators move toward constructivist
principles. Thus, one key implication is to provide more time for teachers to focus on their
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individual learning needs and the ways in which they learn best. In order to better prepare and
differentiate for teachers as they interact and learn new technologies, their preparation should be
an active process. Districts need to differentiate technology professional development and allow
teachers to self-select the technology professional development that meets their learning needs
(Jacques, Behrstock-Sherratt, Parker, & Bassett, 2017). Social learning theory also suggests that
one way to better prepare teachers is through demonstration and modeling. When the technology
professional development facilitators did not gain the teachers’ attention, have clear
presentations, or provide hands-on experiences, the teachers did not gather the knowledge
necessary to integrate one-to-one devices meaningfully. Teachers should be vocal about the kind
of support they need in order to be successful with using one-to-one devices and incorporating
one-to-one devices into their instruction, specifically, the preparation they need for integrating
the devices. Additionally, when professional development is optional, it may lead to unclear
expectations. Therefore, technology professional development should be mandatory and
continuous to meet each teacher’s technology needs.
This case study also suggested that when a school district has unclear expectations or
does not communicate a district-wide technology vision regarding one-to-one device
implementation, it hinders teachers’ integration of devices. One implication is that one way to
overcome the integration challenge with teachers is to provide them with time to use the one-toone technology. Constructivists suggest that one way to address this is to provide teachers with
time to experiment and interact with the technology so they find worth in the integration. Social
learning theory suggests that one implication is that while the teachers may have been able to
watch technology professional development facilitators use the technology, their actual
experience with using the technology did not provide opportunities to practice the skills that
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were demonstrated. The teachers also did not get feedback on whether or not their
implementation of the one-to-one devices was having a meaningful impact on students.
Furthermore, teachers did not have enough experiences to learn how to integrate one-to-one
technologies. One aspect that Bandura focused on was expectations; hence, the teachers were
resistant because they did not know the district’s expectations for integrating technology.
The final theme that emerged from this case study was attitudinal resistance to one-to-one
device integration. Given that teachers may be resistant, the implications are that administrators
need to set clear expectations so teachers can feel successful in knowing they are meeting the
district’s expectations. Since teachers come with different technology skill sets, the constructivist
would say that teachers need to expand their current level of knowledge and skills based upon
their current abilities. Otherwise, the teachers will be resistant to the new knowledge if they do
not have the foundational skills necessary to integrate the new information. Constructivists also
need time to learn, integrate, reflect, and then re-connect with the original learning. When
teachers are not provided this structured and detailed learning environment, teachers demonstrate
resistance. Social learning theory supports that teachers’ self-efficacy is also important to reduce
resistance because teachers are hesitant to integrate new technology if they do not feel
comfortable and confident in using it. Furthermore, teachers would feel valued and motivated to
implement one-to-one technologies if they were able to express what they needed to the
individuals who are making the decisions regarding technology integration. Therefore, when
professional development is structured and district expectations are clear, the implication would
be that teachers’ attitudes would be less resistant to implementing one-to-one devices.
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Conclusion
Through the research and data collection for this case study, it was found that teachers
want extensive professional development and preparation when one-to-one devices are
implemented. It was evident that teachers wanted a structured, interactive, and ongoing
professional development that met their individual needs when integrating technology.
Consequently, the individual needs of teachers need to be at the forefront of technology
integration and planning for professional development. The social learning theory supports that
teachers will learn when the professional development is modeled and presented by individuals
whom they view to be knowledgeable (Seemann et al., 2001). Constructivism supports
professional development that is interactive and builds upon the teacher’s prior knowledge
(Martin & Loomis, 2007; Ryan & Cooper, 2007).
The themes that emerged from this case study were lack of structured professional
development, unclear expectations, and attitudinal resistance to one-to-one device integration.
This case study could have resulted in different outcomes if effective professional development
would have been available to the teachers. Overwhelmingly, all participants of this case study
wanted more structured professional development. In addition, when given devices, teachers
implement technology into their instruction to the best of their ability. The way the devices were
implemented into the classroom looked different from teacher to teacher, even if the teachers
taught the same grade level. Nonetheless, all of the teachers were using the devices.
This case study might help administrators rethink the way one-to-one devices are
executed into classrooms. First and foremost, a district vision for one-to-one device
implementation and technology integration expectations needs to be clearly defined for teachers.
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Additionally, this research showed that structured professional development and preparation is
essential to teachers. If other school districts read this case study prior to their own deployment
of one-to-one devices, they may have a more positive response from teachers regarding their
preparation and technology professional development. This research also showed that there is a
definite need to pilot devices before going one-to-one districtwide. A pilot would help alleviate
problems that arise with technology prior to the technology being in the hands of all students. It
is much easier to work out problems when only a few students have devices, rather than when all
students are experiencing the problem at the same time.
When implementing one-to-one devices in the classroom, teachers’ perspectives provide
vital insights into the effectiveness of professional development. Consideration of teachers’
perspectives can lead to better planning for the professional development that is offered through
a school district. In other words, teachers need a voice and the ears of others. Teachers know
what teachers need in the areas of knowledge and support and in building the capacity to
integrate technology to enhance student outcomes.
Advice for other districts moving to implement one-to-one devices:


Start the conversation about one-to-one devices prior to implementing the devices



Have both curriculum and technology personnel work with teachers on
determining instructional objectives



Make sure your school community endorses and embraces technology



Involve teachers in the decision-making process on technology selection



Be clear on district technology vision and expectations



Have a strategy on how to embed technology to align with CCSS
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Place emphasis on targeted ongoing professional development instead of sporadic
surface-level professional development



Capitalize on the fact that research has documented the value of implementing
technology into instruction



Personalize technology professional development for teachers

This case study demonstrates the importance of ongoing personalized professional
development for teachers integrating technology into their classrooms. In retrospect, what is
astonishing is that for over thirty years research has supported both the educational benefit of
incorporating technology into classroom instruction and the need to provide solid professional
development to teachers (Brinkerhoff, 2006; Gerard et al., 2011; Lawless & Pellegrino, 2007;
Martin et al., 2010; Milbrath & Kinzie, 2000; Parkay, 2016; Pittman & Gaines, 2015; Smith,
2001). It is evident that school districts have fallen short of providing the level of professional
development requested by teachers (Brinkerhoff, 2006; Gerard et al., 2011; Lawless &
Pellegrino, 2007; Martin et al., 2010; Milbrath & Kinzie, 2000; Parkay, 2016; Pittman & Gaines,
2015; Smith, 2001). A top-down approach to professional development is not what teachers
perceive as being beneficial to their needs; instead, teachers want technology professional
development that allows them to build upon their current knowledge, skills, and comfort level.
Technology in education has come a long way from weekly trips to the computer lab.
Today, students have one-to-one devices and access to technology throughout the entire school
day, as well as at home. However, some school districts have failed our students by not
providing teachers with technology professional development that teachers have vocalized would
meet their individual needs. This case study provides some evidence that teachers want a more
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individualized approach to increase their knowledge base of how to effectively integrate
technology into their classroom. The review of literature and the results from this case study
have consistently identified the importance of technology professional development for teachers,
yet there have been negligible changes in the way school districts provide technology
professional development in the area of integrating technology into the classroom. The
significance of this case study is if school districts continue to provide professional development
in the manner in which it has been provided, then the value of technology will not reach its full
potential. School districts need to assess teacher needs when developing technology professional
development for implementing one-to-one devices.
A lot has changed since the 1800s when students used slates and chalk to complete
assignments. With the introduction of more personalized computers in the 1980s, student work
became more interactive. In 2017, the growth of technology in the classroom has driven school
districts to move forward with the implementation of one-to-one devices. What still remains an
issue is how teachers are trained to effectively use technology in the classroom. Furthermore,
“integrating technology into the classroom needs careful planning. If there is no overall objective
and without on-going training, it can become counterproductive; even a burden” (Boy, 2013, p.
2). The findings of this case study clearly support that individualized technology professional
development is key to the integration of one-to-one devices into instruction.
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Dear Participant,
My name is Megan Knops and I am a graduate student at Northern Illinois University in
DeKalb, Illinois. I am currently conducting research on the topic of effective professional
development with one-to-one device implementation.
Within the next few days you will receive a link to a survey regarding professional
development as it relates to one-to-one device implementation. I would greatly appreciate if you
could complete the survey within one week of receiving it. The survey should take you no more
than 15 minutes to complete.
If you have any questions please feel free to contact me via phone at 630.567.1153 or via
email at Z1689757@students.niu.edu.

Thank you,
Megan Knops
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Dear Participant,
I am writing to invite you to participate in my dissertation research study, “Teachers’ Perceptions
of Professional Development for One-to-One Technology Integration in an Elementary School
Setting.” I am a Ph.D. candidate in the Educational Technology, Research, and Assessment
program at Northern Illinois University under the direction of Dr. Cindy York.
Would you please take 15 minutes to participate in an online survey? As an incentive to
complete the survey, you can choose to be entered into a drawing for one of three $25.00
Portillo’s gift cards. Participation in the incentive drawing is optional.
My study consists of two sequential phases. The first phase is an online survey. The second
phase will consist of in-depth individual interviews of purposefully selected participants. The
interview is optional. Through the interviews, I hope to learn more about your experiences and
viewpoints of professional development with one-to-one device implementation.
The informed consent form that precedes the survey describes how your identity will be
protected and gives more detail on how this study will be conducted.
Link to the survey:
The survey will be open until ___________________. Don’t delay – participate today!
Thank you for your time. Please feel free to contact me if you have any questions.
Sincerely,
Megan Knops
630.567.1153
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I agree to participate in the dissertation research project titled, "Teachers’ Perceptions of
Professional Development for One-to-One Technology Integration in an Elementary School
Setting" being conducted by Megan Knops, a graduate student at Northern Illinois University. I
have been informed that the purpose of the study is to examine effective professional
development with one-to-one device implementation in a kindergarten through fifth grade
setting.
I understand that if I agree to participate in this study, I will be asked to: complete an
approximately 15-minute survey that contains questions pertaining to my experience with oneto-one device implementation. I am aware that my participation is voluntary and may be
withdrawn at any time without penalty or prejudice. As an incentive to complete the survey, I
can choose to be entered into a drawing for one of three $25.00 Portillo’s gift cards. I understand
that at the end of the survey, I will be asked if I would like to participate in a future interview
that will last 30 to 60 minutes. I understand that participation in the interview is optional.
I understand that the intended benefits of this study include an increased knowledge of
professional development needs with one-to-one device implementation. If I have any additional
questions concerning this study, I may contact Megan Knops at 630.567.1153 or Dr. Cindy York
at 815.753.8193. I understand that if I wish further information regarding my rights as a research
subject, I may contact the Office of Research Compliance at Northern Illinois University at
815.753.8588.
I understand that all information gathered during this study will be kept confidential. I
understand that the researcher will use a secure surveying tool and will use pseudonyms when
reporting the survey data to protect my confidentiality. I realize that Northern Illinois University
policy does not provide for compensation for, nor does the University carry insurance to cover
injury or illness incurred as a result of participation in University sponsored research projects.
I understand that my consent to participate in this project does not constitute a waiver of any
legal rights or redress I might have as a result of my participation, and I acknowledge that I have
received a copy of this consent form.
I understand that, by clicking the “Agree” button below, I am providing my informed
consent to participate in this study.
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Variable
Age

Item
What is your current age?
(use drop down menu w/choices)

20-30
31-40
41-50
51-60
61 or older
Education

What is the highest level of education you
have obtained?
(use drop down menu w/choices)

Associate’s Degree
Bachelor’s Degree
Master’s Degree
Doctorate Degree
Career

How many years have you been teaching?
(drop down menu w/choices)

1-3 years
4-6 years
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7-9 years
10-12 years
13-15 years
More than 15 years
Career

What grade do you teach? (select all that
apply)

Kindergarten through 5th grade
Career

Which best describes the types of classes you
teach? (Please select all that apply)

Core academics (e.g. Math, Science, Social
Studies, Language Arts, etc.)
Enrichment/Elective Classes (e.g. Music, Art,
Physical Education, etc.)
Special Education
Intervention Teacher
Technology Access

Does every student have their own device to
use? (One-to-one)

Yes
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No

If yes…If no…
Technology Access

If Yes…

Are your students allowed to bring their
device home?

Yes
No
Technology Access

If No…

How many devices (e.g. Chromebooks,
laptops, iPads, computers) are always
available for students to use in your classroom
or a classroom where you typically teach?

0-5
6-10
11-15
16+
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Technology Access

Choose the answer that best describes the
following technology availability/access at
your school:
1=poor 2 =fair 3=adequate 4=good
5=excellent

The devices available to you and your
students for instruction.

The software/apps available to you and your
students at your school.

The speed of the available internet connection
at your school.

The reliability of the internet connection at
your school.

The technology support that is available to
you.
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Technology Professional Development

Choose the answer that best describes the
following technology availability/access at
your school:
1=poor 2 =fair 3=adequate 4=good
5=excellent

How do you describe your confidence in your
technological abilities?

How would you describe the number of
technology-related professional development
opportunities that are provided to you by your
school?

How would you describe the number of
technology-related professional development
opportunities that are provided to you by your
district?

How would you describe the number of
technology-related professional development
opportunities that are provided to you by your
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school or district during contracted school
hours?

How would you describe the overall
usefulness and applicability of the
technology-related professional development
you have experienced?
Technology Professional Development

How many hours have you spent on
technology-related professional development
activities during the 12 months prior to this
survey?

0
1-5
6-10
11-15
16+
Technology Professional Development

How many of these hours have been during
contracted school hours?

0
1-5
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6-10
11-15
16+
Technology Professional Development

What percentage of the technology-related
professional development is facilitated within
your classroom?

0-24%
25-50%
51-75%
76-100%
Technology Professional Development

Do you feel you have been provided with
enough technology-related professional
development to meet your individual needs?

Yes
No
Intention to Integrate Technology

Has the professional development you
received for one-to-one device
implementation increased your integration of
technology into your instruction?
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Yes
No
Technology Professional Development

Describe the type of professional development
that you feel would be most beneficial to your
implementation of technology within your
classroom. (please type your response)

Barrier to Technology Integration

Of the following barriers related to
technology integration, rank the barriers from
the most challenging barrier (1) to the least
challenging barrier (7). (click and drag to
move the items)

*Time required to create lesson plans that
incorporate technology.
*Time required for the teacher to learn how to
use the technology.
*Classroom time required to teach students to
use the technology.
*Lack of availability of devices (e.g.
Chromebooks, laptops, iPads, computers)
*Lack of professional development
opportunities related to technology use.
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*Lack of applicability of the technologyrelated professional development that is
provided.
*Lack of Instructional Technology (IT)
personnel to help with technology issues.
Survey questions adapted with permission

To what degree do you agree or disagree with

from Teachers’ Beliefs Regarding

the following statements:

Technology Use Survey (TBTUS)

(Choices: 1=Strongly Disagree, 2=Somewhat
Disagree, 3=Undecided, 4=Somewhat Agree,

(Park & Ertmer, 2007)

5=Strongly Agree)

(Teacher Self-Efficacy)

*I am confident that I can use technology as
an effective teaching tool.
*I am confident that I can use one computer
effectively during large group instruction.
*I am confident that I can develop effective
lessons that incorporate technology.
*I am confident that I can use technology
effectively to teach content across the
curriculum.
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*I am confident that I can overcome
difficulties using technology in the classroom
(time, scheduling, accountability).
*I am confident that I can manage the
grouping of students while using technology
as a teaching tool.
*I am confident that I can meet the challenges
of technology integration.

Survey questions adapted with permission

To what degree do you agree or disagree with

from Teachers’ Beliefs Regarding

the following statements:

Technology Use Survey (TBTUS)

(Choices: 1=Strongly Disagree, 2=Somewhat
Disagree, 3=Undecided, 4=Somewhat Agree,

(Park & Ertmer, 2007)

5=Strongly Agree)

(Teacher Beliefs about Technology)

*Devices refers to: computers, laptops,
Chromebooks, iPads, etc.
*Devices can provide instruction suited to
individual student’s needs.
*Device use promotes student-centered
learning and self-discovery.
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*Devices can enhance my students’ creativity
and imagination.
*Devices can engage my students in
collaborative work.
*I am making more time now than I used to
for students to do more of the thinking,
analyzing, interpreting, inferring and
synthesizing of information because of
devices.
*I am getting quite good at recognizing
worthy uses of new technologies while
avoiding technologies that do not deliver
much educational value.

Would you be willing to participate in a
personal interview regarding professional
development and one-to-one device
implementation? (The interview will last 30 to
60 minutes. The interview will take place at a
time and location that are mutually agreed
upon).
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If yes…
Please provide your name and the easiest way
for the researcher to contact you.
If no…
Would you like to be entered into a drawing
to win one of three $25.00 Portillo’s gift
cards?

If yes…
Please provide your name and email address.
If no…
Thank you for participating in this survey!

APPENDIX E
FACE-TO-FACE INTERVIEW CONSENT FORM
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I agree to participate in the dissertation research project titled, “Teachers’ Perceptions of
Professional Development for One-to-One Technology Integration in an Elementary School
Setting” being conducted by Megan Knops, a graduate student at Northern Illinois University. I
have been informed that the purpose of the study is to examine effective professional
development with one-to-one device implementation in a kindergarten through fifth grade
setting.
I understand that if I agree to participate in this study, I will be asked to: answer questions in a
face-to-face interview that will last 30 to 60 minutes with the researcher pertaining to my
experience with one-to-one device implementation. The interview will be audio recorded. I am
aware that my participation is voluntary and may be withdrawn at any time without penalty or
prejudice.
I understand that the intended benefits of this study include an increased knowledge of
professional development needs with one-to-one device implementation. If I have any additional
questions concerning this study, I may contact Megan Knops at 630.567.1153 or Dr. Cindy York
at 815.753.8193. I understand that if I wish further information regarding my rights as a research
subject, I may contact the Office of Research Compliance at Northern Illinois University at
815.753.8588.
I understand that all information gathered during this study will be kept confidential. I
understand that the researcher will use will use pseudonyms when reporting the interview data to
protect my confidentiality. I realize that Northern Illinois University policy does not provide for
compensation for, nor does the University carry insurance to cover injury or illness incurred as a
result of participation in University sponsored research projects.
I understand that my consent to participate in this project does not constitute a waiver of any
legal rights or redress I might have as a result of my participation, and I acknowledge that I have
received a copy of this consent form.

Signature of Subject_____________________________

Date ________________________

In addition to agreeing to participate, I also consent to having the interview video recorded.
Signature of Subject_____________________________

Date ________________________

APPENDIX F
FACE-TO-FACE INTERVIEW GUIDELINES
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Face-to-Face Interview Guidelines
1.
2.
3.
4.

There is no right or wrong answers, please answer honestly.
Ask permission to audiotape and videotape.
We're on a first name basis with each other.
Please do not use your cell phone during this time; unless there is an emergency. If you
must respond to a call, please ask for the interview to be paused until you return.
5. My role as the interviewer will be to guide the discussion.

APPENDIX G
FACE-TO-FACE INTERVIEW QUESTIONS
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(Time: Approximately 30-60 minutes)
1) General information
a. Please tell me your name.
b. What grade level do you teach?
c. How many years have you been teaching?
d. What device do you teach one-to-one with?
e. How many years you have been teaching with one-to-one devices?
2) Were you working in the district prior to the implementation of one-to-one devices?
a. If yes…
i. I’d like to take you back to when you first found out your grade level
would be going one-to-one with devices. What were your initial reactions?
ii. Why did you feel that way?
iii. What device did your grade level receive?
iv. What was your involvement in the selection of the device your grade level
received?
v. Have you been teaching with the same device the entire time?
b. If no…
i. Skip to section 4
3) How were you prepared for one-to-one devices in the classroom?
a. How was the topic of one-to-one device implementation introduced to you?
b. Tell me about how the device was selected for one-to-one implementation for
your grade level.
c. Tell me about your opportunity to pilot devices prior to implementation.
d. What training did you receive for one-to-one devices prior to the implementation
with your students?
i. Who facilitated the training?
ii. How long was the training?
iii. Where did the training take place?
4) How do you use one-to-one devices in your instruction?
a. What is the expectation from your administration for using one-to-one devices in
the classroom? Frequency?
b. How do you use one-to-one devices in the classroom?
c. What percentage of your instructional time do your students use their devices?
5) How does the presence of one-to-one devices impact your instruction?
a. How did the presence of one-to-one devices impact your day to day instruction?
i. What changed?
ii. What stayed the same?
iii. Has it changed the way you teach? If yes, how?
b. Do your students enjoy the use of one-to-one devices?
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i. Does your students’ enjoyment of the devices impact how frequently you
use them within the classroom?
6) Can you please describe the continued training you have received since implementing
one-to-one devices?
a. Who facilitates the training?
b. How often do you receive professional development for the devices?
c. Does the professional development impact your ability to integrate technology
into your instruction?
d. What is your ideal type of professional development to assist with the
implementation of technology into your instruction?
e. Are there opportunities for peer training?
i. If yes, do you utilize these opportunities? Why or why not?
f. Is there instructional support staff available in your building on a daily basis?
g. Is there instructional support staff available in your district on a daily basis?
7) According to participants, what are the aspects of an effective one-to-one device
implementation?
a. What type of ongoing professional development have you received in relation to
one-to-one device implementation?
i. Does the professional development occur during contracted school hours?
1. Do you have opportunities to participate in professional
development outside of contracted hours? If yes, do you take
advantage of these opportunities? Why or why not?
ii. Do you feel you receive enough professional development to meet your
individual needs?
iii. Where does technology professional development take place?
iv. How often do you implement the information you learn at the professional
development?
v. Please describe the type of technology professional development that you
feel would be most worthwhile to you as a teacher.
8) Is there any other information you’d like to share?

APPENDIX H
SAMR MODEL
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APPENDIX I
WRITTEN PERMISSION TO ADAPT TBTUS SURVEY FROM DR. ERTMER
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